SURGERY 


SEPTEMBER, 1940 


Original Communications 


CHORDOMA 


Vicror RicHarps, M.D., aNp Don Kine, M.D., 
SAN FRANCISCO, CALIF. 


(From the Orthopedic Division, Stanford University School of Medicine) 
HISTORY 


INCE Lusehka' (1856) first directed attention to these rare tumors, 
which arise from remnants of the fetal notochord, more than 160 of 
them have been reported in the literature. The tumors which attracted 
his attention were small jellylike masses of tissue protruding intra- 
eranially from the base of the skull, apparently having arisen from the 
sloping surface between the sella turcica and foramen magnum (elivus 
blumenbachil). 

Virchow,? a vear later, attributed them to a degeneration of cartilage, 
and accordingly named them ‘‘eechondrosis physaliphora.’’* In 1858 
Muller* suggested their origin from the notochord, which he was able 
to trace cephalad to the sella tureiea. Klebs* (1864) reported the first 
clinical ease. It remained for Ribbert® (1894), however, to establish 
their origin from notochordal tissue and to give them the name of 
chordomas. He punctured the intervertebral disks of rabbits and found 
that the resulting proliferation of the herniated nucleus pulposus closely 
resembled histologically that of chordoma. In 1910 Feldmann® reported 
the first chordoma arising from the sacral region, and in 1919 Potot- 
sechnig’? reported the first case with metastases. Many case reports have 
been submitted since, and excellent reviews of the eases can be found 
in the noteworthy articles of Stewart,’ who presented 26 cases in 1922; 
Coenen,’ 68 eases in 1925; Stewart and Morin,’ histologie criteria for 
diagnosis in 1926; Machulko-Horbatzewitsech and Roehlin,!! review of 35 
cases of sacrocoeeygeal chordomas in 1930, 103 cases in all; Owen, 
Hershey, and Gurdjian,'? review of 9 cervical cases in 1932; Fletcher, 
Woltman, and Adson,!* review of 75 cases of sacrococeygeal chordomas 
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in 1935; and Mabrey,'* comprehensive study of 150 cases of chordoma 


in 1935. About 20 cases have been reported since 1935, enlarging the 
scope of the subject and emphasizing various unusual features. 

During the past two vears we have observed a patient with a large 
chordoma, apparently arising from the third lumbar vertebra. A review 
of the case history is given below. 


CASE HISTORY 


Mr. O. J., 52-year-old white American, a bookkeeper, entered the Stanford-Lane 
Hospital on Sept. 14, 1937, complaining of lumbar back pain of five years’ dura- 
tion. The family and past histories threw no light upon the present illness, which 
began early in 1932 with the appearance of sharp pain in the lumbar back, radiat- 


ing to the buttocks and upper thighs. X-rays a short time later (Fig. la) were 


Fig. 1.—Serial x-rays of lumbar spine in years indicated. 


negative. At first these pains occurred approximately every two months, but they 
gradually increased in frequency and severity so that by May, 1934, a diagnosis 
of spinal cord tumor was made. Since then he had been treated with maximum 
x-ray therapy, casts and braces. The pain was somewhat relieved, but his legs 
had become progressively weaker with a concurrent feeling of numbness in the 
thighs, leading to complete inability to walk in the few weeks prior to entry here. 
During the past few months he had noticed increasing constipation and nocturia 
one to two times a night, and three weeks ago a firm mass appeared in the 
right upper quadrant. He had lost 40 pounds in weight in the past two years. 
Examination.—The patient looked generally thin and sallow and showed evidence 
of moderate weight loss. The temperature, pulse, and blood pressure were normal. 
The abdomen was slightly distended, and the soft edge of the liver was just pal- 
pable at the right costal margin. The entire right upper quadrant was occupied 
by an immense, deeply placed, stony hard mass which was immobile, nontender, 
and apparently retroperitoneal in origin. No other masses were detected, and 
generalized lymphadenopathy was absent. <A striking deformity was’ present in 


the spine, which had a right lumbar scoliosis and a projecting kyphos in the region 
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of the second and third lumbar vertebrae. The left thigh was distinctly smaller 
than the right; the muscle groups of both thighs were weak, but no palsies ex- 
isted. No sensory changes could be detected. Both knee and ankle jerks were 
absent, but no pathologic reflexes were noted. Proprioception was normal; vibra- 
tion sense was bilaterally diminished. The left abdominal reflexes were greatly 


diminished; the rectal sphincter tone was good. 


qe 


See opposite page for legend, 


Blood tests revealed hemoglobin, 72 per cent (Sahli); red blood count 3,660,000 ; 
white blood count, 9,600, with normal distribution. Routine urine studies were 
negative; no Bence-Jones protein was found. The Wassermann test was negative; 
the stool was negative. The erythrocyte sedimentation rate was 11 mm. per hour 


(Wintrobe). The results of x-ray examination are shown in Fig. 1. 
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The entire third vertebral body and its transverse processes on the right were 
destroyed. Only a little of the second vertebral body remained. The twelfth 
thoracic vertebra was greatly compressed, and also the first lumbar was somewhat 
compressed. The fourth lumbar vertebra was partly destroyed. An irregular zig- 
zag streak of density seemed to arise from behind the crests of the right ilium. 
It wandered upward to the region of the third lumbar vertebra. This might be 
connected with the mass palpable on physical examination. The ribs were normal. 
The radiologists felt the picture was probably that of metastatic carcinoma, 


Son: \q3b 


Fig. 1.—See page 410 for legend. 


The conclusion from intravenous urograms was ‘‘an extrarenal tumor displac- 
ing the right kidney upward and outward.’’ 

An aspiration biopsy was taken from the spinal mass on Sept. 25, 1937. The 
pathologic report was as follows: 
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‘*The tumor shows a honeycombed structure, the latticework of which is com- 
posed of notochordal cells surrounded by tiny lacunae. The interstices of the 
lattice framework contain a homogeneous mucinlike material. No mitotic figures. 


This histological picture is typical of chordoma.’’ (Fig. 2.) 


a 
$ 


Fig. 1.—See page 410 for legend. 


On Oct. 1, 1937, a subtotal excision of the chordoma was effected. A longitudinal 
skin incision was made from the first lumbar vertebra to the sacrum, curving 
laterally to the right in order to avoid the area of roentgen erythema. The 
underlying fascia was divided in the line of the skin incision and reflected medially. 
Bleeders were caught and coagulated with the high frequency current. The lumbo- 
sacral and erector spinae muscles were separated from the right side of the 
spinous processes, divided transversely at the level of the third lumbar vertebra 
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with a radio-knife, and retracted. ‘The larger portion of the tumor was thereby 


exposed. It was, roughly, 8 cm. in diameter, well-encapsulated, and extended not 


only upward into the erector spinae muscles, but also had eroded the laminae of 
the second and third lumbar vertebrae. The tumor was mobilized extracapsularly 
as much as possible by careful dissection. However, complete mobilization was 
not feasible, for, on reflecting the tumor to the right, the dura of the second and 
third lumbar vertebrae was found exposed, the nerve roots of the second and 
third lumbar vertebrae traversed the tumor, and a large portion of the tumor 
extended anterior to the vertebral bodies. Accordingly, the capsule of the tumor 
was incised, and the soft, jellylike, grossly nodular and trabeculated, grayish-red 
tumor was removed piecemeal with a uterine curette. When as much as possible 
of the tumor had been removed, the wound was closed in layers, catgut being 


used throughout. 


#s 


Fig. 2.—Microscopic section showing characteristic vacuolated, mucin-containing cells, 
extracellular mucus, and lobular arrangement of the tumor cells. 


Fig. 3.—Gross specimen of tumor. 


Postoperatively the patient ran a rather stormy course. The wound became 
infected with Bacillus coli and B. welchii. It drained considerably, but under 
treatment with Dakin’s solution it gradually decreased in size and granulated in. 
Symptomatically he was only slightly benefited. On November 11, 0.8 c.c. of 
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absolute alcohol was injected into the fourth and fifth lumbar vertebrae just to 
the left of the cord, without relief of symptoms. He was dismissed on Nov. 13, 
1937, without much improvement. There was a draining sinus at his operative 
site. 

On Jan. 7, 1938, he re-entered the hospital. In the interim he had been con- 
fined to bed. The sinus continued to drain, and the leg weakness persisted. The leg 
pain was dull, aching, and particularly severe on the left, necessitating opiates for 
relief. No new symptoms had appeared, and he still had control over his bladder 
and bowels. 

Examination on this entry showed marked atrophy of both lower legs, especially 
of the quadriceps group on the left, absent deep reflexes bilaterally, no pathologic 
reflexes, diminished proprioception, especially on the left, and losses of epicritic 
sensation on the left without relation to the cord segment distribution. Checkup 
x-rays showed an increase in the destructive process involving the patient’s lumbar 
spine (Fig. 1f). The right half of the third lumbar vertebra had almost com- 
pletely disappeared, and only a thin shell remained on the opposite side. The 
left transverse process remained; the other vertebrae adjacent to this site show 
some increase in bone condensation, and this is probably the result of x-ray 
therapy. As a result of the disease process, the second and fourth lumbar vertebrae 
approach each other, obliterating the third lumbar intervertebral space. The fourth 
and fifth lumbar vertebrae have slipped forward a few millimeters. 

The patient was placed in a body cast which was bivalved and to which buckles 
were applied. He was dismissed on Jan. 16, 1938, wearing the body cast while 
upright, and removing it when lying down. He felt quite well and was encouraged 
by his condition. 

Mr. O. J. was next seen on July 16, 1939. In the intervening nineteen months 
he had been completely bedridden. Very little change had occurred in his symp- 
tomatology or the outcome of physical examination. The pains in the legs per- 
sisted and were, if anything, a little less than before. This pain necessitated from 
2 to 3 gr. of morphia daily. He had retained control over his bladder and bowels. 
There was marked atrophy of both lower extremities. The only paralysis present 
was that of the left quadriceps group. No anesthesia was present, either in the 
sacrum or in the lower extremities. The operative incision was well healed. The 
tumor had increased tremendously in size. The entire lumbar region was filled 
with a large, irregular, lobulated mass about 10 by 20 em. in size. It extended 
up onto the right lower ribs, and downward into the sacrococeygeal region which 
also was distorted by a roughly circular, midline, 10 em. mass with exuberant 
fungation and ulceration in its central 5 em, The liver and spleen were not pal- 
pable. Deep in the right lower quadrant a large, irregular, nodular mass could 
be detected, corresponding to the visible external tumor. 

No clinical evidence of metastases could be discerned, and a complete skeletal 
survey demonstrated only a generalized osteoporosis undoubtedly due to prolonged 
bed rest (Fig. 19). 

EMBRYOLOGY 


Within the second week of embryonic life a groove appears on its 


long axis. The lateral walls of this groove expand dorsal and medial- 
ward to coalesce, thus forming the neural tube (Fig. 4). Just under 
this canal the archenterie entoderm arches upward and becomes pinched 
off to form another tube, the notochordal canal. Later the lumen of 
this canal disappears, so that a solid cord of cells lies between the 
neural tube and the archenteron, extending throughout the entire 
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length of the future vertebral canal from the tip of the tail to the 
dorsum sellae of the sphenoid bone (Fig. 5). 

From the mesoderm surrounding the neural tube and notochord, the 
skull, vertebral column, and membranes of the brain and spinal cord 
are developed. The sclerotomie mesenchyme comes to lie in’ paired 


Neural Canal 


Notochord 


Intermediate 
wn 
ce 


Fig. 4.—Transverse section of a 4.5 mm. human embryo. (Kollmann) 


Sella 


Fig. 5.—Drawing showing extent of embryonic notochord. (Williams: Am. J. Anat. 
8: 251, 1908) 

segmental masses alongside the notochord. Each sclerotomal segment 

divides into two segments, a caudal dense half, and a looser eranial 

half. The vertebrae are formed by the fusion of the denser caudal half 

of each sclerotome above, with the looser cranial half of the sclerotome 
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below. The body of each vertebra necessarily contains the embryonic 
notochord (Fig. 6). In the adult traces of the notochord ean be found 
only in the nucleus pulposus in the intervertebral dises. The pedicles 
and lamina of the vertebrae are formed by dorsal extensions of the body 
over the neural tube. The various ligaments of the vertebral column 
differentiate from the mesenchyme surrounding the vertebrae. 
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Fig. 6. (From Keyes and Compere: J. Bone & Joint Surg. 30: 898, 1932.) 


Fig. 7.—Recent photograph of the patient (July, 1939). Rounded masses of tumor 
are visible in the right back and loin, protruding under the skin. The operative scar 
is visible. There is an ulcer over the sacrum from a pressure sore, and the dressing 
posterior to the right great trochanter covers a pressure sore. 

It is of particular interest, in view of the origin of some chordomas 
from the dens of the epistropheus, to review the embryologic develop- 
ment of the atlas and axis. When the atlas is forming, its body fuses 
with that of the axis and becomes the dens of the latter, leaving the 
atlas shaped like a ring. The embryonie notochord, therefore, runs right 





418 SURGERY 


through the dens and the apical odontoid ligament to reach the base of 
the occipital bone. 

The sacral and coceygeal vertebrae represent types with reduced 
vertebral arches, and, consequently, the notochordal remains lie in 
their centers. 

Some notochordal cells must of necessity remain in the centers of 
the vertebral bodies. 


ANATOMIC LOCATION 


Chordomas are true neoplasms of the notochord. Some believe these 
tumors arise from the nucleus pulposus, while others maintain as 
strongly that their origin is from the chordal rests within the bodies 
of the vertebrae, or from isolated aberrant foci of chordal cells on the 
anterior or posterior surfaces of the vertebrae. Anatomically, the tumor 
seems to arise within, or adjacent to, the vertebral bodies, and not from 
the intervertebral dises. Not infrequently the tumors are not attached 
to the spine, although bone destruction is an almost constant finding. 


CLASSIFICATION AND DISTRIBUTION 


Chordomas may arise anywhere in the course of the notochord, but 
they are most frequently found at the sphenooccipital and sacroeoccygeal 
regions. In the 103 eases of Machulko-Horbatzewitsch and Roehlin 
(Table I) the cranial and caudal cases were of approximately equal 


TABLE I 


MACHULKO-HORBATZEWITSCH AND ROCHLIN (1929) 








CRANIAL: 
Clivus 
benign 
malignant 
Hypophyseal 
Nasopharyngeal 
Dens 
Jaw 
Occipital 





VERTEBRAL: 
Cervical, thoracic, lumbar 
CAUDAL: 
Central 
Peripheral 
retrosacral 
antesacral 
bony 
intestinal 


103 





occurrence; in the later series of 150 cases by Mabrey (Table II), 
sacrocoecygeal tumors occurred twice as frequently as those of the 


sphenooccipital region. These two classifications are shown in Table II. 
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Some of the larger tumors involved two regions. Attachment to the 
bone was the rule, but not a constant finding, and bone destruction is 
characteristic. 

TABLE IT 


MABREY (1935) 


CRANIAL: 
Clivus 
Occipital bone 
Hypophyseal 
Nasopharyngeal 
Alveolar 





VERTEBRAL: 
Cervical 
Thoracie 
Lumbar 

SACROCOCCYGEAL! 
Antesacral 
Retrosacral 
Central 


GROSS PATHOLOGY 


Two gross types of pathology are worthy of separate consideration : 
(1) the eechondrosis physaliphora, and (2) the true chordomas. 

Ecchondrosis Physaliphora.—These are small, soft, jellylike non- 
neoplastic masses attached by a pedicle to the dorsum sellae. Since they 
are asymptomatic and have been reported as an autopsy finding 
(Ribbert, 2 per cent), they have no elinical significance. 

Chordomas.—These are truly neoplastic. The consistency varies, but 
they are usually soft, jellylike, translucent, and milky-white, grayish, 
or pink in color, depending upon the vascularity and the amount of 
hemorrhage. The surface is smooth, but gross nodularity is present. 
They are well encapsulated, and the eut surface shows fibrous trabeculae 
producing the gross nodularity and lobulation. Each lobule is semi- 
transparent, grayish to red, depending upon the vascularity and 
hemorrhagie foci. The more mucinous the character of the tumor, the 
more benign it is. The malignant ones are opaque, with little mucin. 

Less common features are large amounts of cheesy necrosis and jelly- 
like cystic masses. 

The cranial chordomas may grow up intracranially or down into the 
nasopharynx through the craniopharyngeal foramina. Bone destruction 
is usually present. The sacrococcygeal chordomas may invade the pelvie 
museles or the rectum, thereby simulating very closely rectal colloid 
carcinoma. They are usually locally destructive and recurring. Wide- 
spread metastases are not infrequent in the sacrococcygeal group (over 
50 per cent). Metastasis to the dorsal spine has been reported from one 
ease of intracranial chordoma. 
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The tumors may reach an enormous size, the largest one reported 


being 20 by 30 em. 
HISTOLOGY 


Early in the history of chordomas these tumors were confused 
histologically with colloid carcinomas, mucoid or signet ring carcinomas, 
myeloblastomas, chondromas, and spindle-cell sarcomas. The histology 
is, however, specific. 

The essential histologic features are: (1) intra- and extracellular 
mueus; (2) vacuolization of the cellular elements; and (3) lobular 
arrangements of the tumor cells which usually grow in cords (Fig. 2). 

Microscopically, the tumor is seen to be composed of islands of 
parenchyme separated by strands of connective tissue. Many of the 
islands are richly cellular, consisting of closely packed cells of an 
epithelial type. The cells of some of the lobules, however, are vacuolated 
due to the presence in their cytoplasm, and not infrequently in their 
nuelei, of mucin. The amount of mucin contained in the cells varies 
considerably, and hence, then, the marked variation in their size and 
shape. Extracellular collections of mucus are also visible to a varying 
extent, some lobules consisting almost entirely of this structureless 
material. 

AGE AND SEX INCIDENCE 

Age.—Chordomas have been found in all age groups from a 7-month 
fetus to an 82-year-old person. The majority of the sphenooecipital 
chordomas are recognized between the third and fourth decades, while 
most of the sacrococcygeal chordomas have occurred between the fifth 
and sixth decades. The average age occurrence of 150 eases of Mabrey 


MALES» FEMALES 











Sphenooccipital 40) 
Sacrococcygeal 43.2 











The average duration of symptoms before seeking medical advice in the 
two groups was approximately thirty-eight months each. The delayed 
appearance of chordomas is unexplained. 
Sex.—* 

SACROCOCCYGEAL SPHENOOCCIPITAL ~ TOTAL 
Males 58 26 a 
Females 27 17 44 

Not stated ] 3 4 


86 46 132 




















Sphenooccipital chordomas occur with approximately equal frequency 
in both sexes; sacrococcygeal chordomas occur roughly twice as fre- 
quently in the male as the female, suggesting the possible role of trauma. 


*Table from Mabrey. 
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SYMPTOMS 


General_—The symptomatology varies with the region affected and 


is the direct result of mechanical pressure. 

Cranial Chordomas.—The most common clinical symptoms of intra- 
eranial chordomas are pain, visual disturbances, multiple nerve palsies, 
dizziness, tinnitus, speech difficulty, and the symptoms of intracranial 
pressure—headache, nausea, and vomiting. Choked disks are not fre- 
quent, and pituitary disorders are rare considering the location of these 
tumors. The tumor usually remains within the cranium, but not 
uncommonly it may grow into the nasopharynx, producing difficulty in 
breathing. 

Cervical Chordomas.—About twelve to fourteen eases of cervical 
chordoma have been reported, these tumors arising from the dens, 
intervertebral disks, or vertebral bodies. They grow in the pharynx or 
into the lateral aspeets of the neek, producing spinal cord pressure with 
radicular pains, palsies, and muscle atrophies. All cases reported were 
diagnosed preoperatively as tuberculosis of the cervical spine. 

Thoracic and Lumbar Chordomas.—These chordomas — produce 
symptoms of localized bone involvement and evidences of spinal cord 
compression. Nothing diagnostic is present. Tuberculosis or metastatic 
neoplasm is the usual clinical diagnosis before biopsy. The spinal fluid 
may be xanthochromie. 

Sacrococcygeal Chordomas.—Pain is the most common symptom, and 
its type and severity vary from a dull ache to sciatica or radicular 
pains, depending upon the relation of the tumor to the spinal cord and 
nerve roots. Pain antedates the visible external mass in about 50 per 
cent of the cases. The tumor mass is almost invariably found either 
by palpation of the saecrococeygeal region or by rectal examination. 
Skin ulceration is uncommon. The antesacral type may invade the 
perineal tissues, leading to genitourinary difficulties, such as dysuria, 
frequeney, burning, urgeney, nocturia, and dribbling; or the rectum, 
resulting in constipation, rectal tumor, hemorrhoids, rectal bleeding, 
sphincterie disorders, and, occasionally, ulceration of the reetal mucosa. 
Symptoms of cord pressure are also evident, and in this group 


metastases may be present. 
DIAGNOSIS 


The differential diagnosis includes: intracranial neoplasms, vertebral 
tuberculosis, metastatic neoplasm, giant-cell tumor, hemangioma, colloid 
‘arcinoma of the reetum, osteoma, chondroma, and chondrosarecoma. 

The history and the clinical and x-ray examinations are not pathog- 
nomonie. Biopsy is necessary to positive diagnosis, and the econ- 
sistency of the tumor permits biopsy by aspiration. 
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PROGNOSIS 


Cranial——The average duration of the disease from the onset of 
symptoms is from twenty-nine (Mabrey) to thirty-four months (Stewart 
and Morin). Some patients have died in four months; the longest case 
reported was that of a patient who had symptoms for over eighteen 
vears prior to death. 

Vertebral—tThe average length of life after onset of symptoms was 
seventeen and one-half months. 

Sacrococcygeal._—The average duration of life after the onset of 
symptoms was from six and one-half to seven and one-half years. 


“DURATION OF LIFE 
FROM ONSET OF SYMPTOMS 


Cranial 2% to 3% years 
Vertebral 1% to 2 years 
Sacrococcygeal 6144 to 7% years 


TREATMENT 


The best form of treatment is local excision of the tumor as a 
palliative measure, combined with maximum doses of high voltage x-ray. 
Rarely can complete excision of the tumor be effected. Local recurrence 
is the rule, usually in from seventeen to twenty months. The operative 
mortality in fiftv-nine cases in Mabrey’s series was about 30 per cent. 
The best surgery offers is the alleviation of pain, retardation of the 
growth, and control of neurologic symptoms. Irradiation alone offers 
less. Rare cases of complete surgical cure have been reported. 


SUMMARY 


The history, origin, pathology, and clinical facts regarding chordomas 
are reviewed. An interesting case of this rare tumor is presented. The 


progressive and extensive bone destruction produced by this tumor is 
well shown in the series of x-ray studies. Its consistency permits biopsy 
by aspiration. The amount of nerve involvement is minimal for the size 


and loeation of the tumor. 
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VARIATIONS IN ORIGIN AND COURSE OF THE HEPATIC 
ARTERY AND ITS BRANCHES 
IMPORTANCE FROM SURGICAL VIEWPOINT 


EK. ZOLLICOFFER BRowNeE, B.A., M.D., New ORLEANS, La. 


(From the Department of Gross Anatomy, Tulane University Medical School) 


N 1935, after dissecting the root structures in 60 cadavers, I wrote an 

article on the right hepatic artery.’ Since that time, the study of 
dissected specimens has been continued until the total of 280 has been 
reached, a series which is used as a basis for the present article on the 
entire hepatic artery. 

This large number (the largest yet used in medical literature) should 
give a fair representation of what to expect in actual practice, for the 
general rule is always applicable that the larger the sample the more 


reliable are the conclusions that may be drawn regarding the entire 


human race. 

This article will be a study in both anatomy and surgery, as it prop- 
erly should be, for is not surgery, in the most part, really applied 
anatomy. 

DEFINITION OF TERMS 


The term, common hepatic artery, denotes the hepatic artery from the 
origin of this vessel until it divides into its terminal right and left 
branches. It should be realized, however, that some textbooks consider 
the common hepatic as stopping when the artery enters the gastrohepatic 
omentum and eall the trunk running in the omentum by the name of 
hepatie proper (or propria). 

By the term normal common hepati¢ is meant an artery arising from 
the celiae axis and supplying both lobes of the liver. 

By replacing common hepatic is meant a hepatie artery, supplying 
both lobes of the liver, but arising from another source than the celiac 
axis. 

By accessory common hepatic is meant an additional hepatic artery 
(one or more) supplying both lobes of the liver in addition to a normal 
common hepatic. The origin of this accessory branch may also be from 
the celiac. 

By absence of the common hepatie is meant that the right and left 
lobes are supplied separately by separate arteries. In this case the 
artery to the right lobe would be a replacing right hepatic and the one 
to the left lobe a replacing left hepatic. No common hepatic trunk 
is present. 

The terms normal, replacing, accessory, and absent are also used in 
the discussion of the branches of the common hepatic artery, wherever 
their use is feasible. 

Received for publication, October 26, 1939. 
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By common hepatie duct is meant the extrahepatic bile passage from 


the union of the right and left hepatie ducts to the point of union with 


the cystic duct. The ductus choledochus (common bile duct) extends 
from this point to the ampulla of Vater in the descending portion of the 
duodenum. 

The use of other terms and extent of structures referred to will be 
readily apparent. 


COMMON HEPATIC ARTERY 


A. Normal.—tIn the present series of 280 cases the common hepatic 
originates in a normal way in 260 cases (92.8 per cent). This number 
compares with the series of other investigators as shown in Table I. 


TABLE | 


AUTHOR CASES EXAMINED FREQUENCY PERCENTAGE 


Adachi2 252 224 83.3 
Brewer? : 46 92.0 
Branco4 5 46 92.0 
Descomps® 5 D0 100.0 
Kosinskié Ds 48 87.0 
Leriche and Villemin?7 5! 52 94.5 
Lipschutzs 83 70 84.5 
Rossi and Cova9 y 92 90.2 
Susloff10 F 125 95.4 
Thompsonti a 44 88.0 
Browne 2 260 92.8 


Two hundred and two of these arteries had long trunks and divided 
into right and left terminal branches about 1.5 em. from the porta 
hepatis. These are the so-called classic type vessels of Branco.* The 
other 58 had short trunks and divided into terminal branches at the 
point where the gastroduodenal branch is given off. These short vessels 
are the so-called en bouquet type of Branco,* as they appear to terminate 
in a bunch. Some authors class this as low bifurcation of the vessel, but 
it is really a trifureation, composed of the two right and left branches 
and the gastroduodenal branch. 

Ten of the trunks of the long (classic) type had abnormal courses, 
sufficient to warrant special description. One passed posterior to the 
portal vein (Specimen 88, Fig. 1). This seems to be a very unusual 
relationship for a common hepatie (celiac origin). Braneco* found it 
present in 1 ease; Thompson"! observed it in 2 cases, and Rossi and 
Cova?’ in 4 cases. 

One passed behind the common bile duct (ductus choledochus) (Speei- 
men 109, Fig. 1). A review of 1,700 cases collected from the literature 
reveals this case to be the only example in a common hepatie of celiac 
origin. Kight coursed in front of the common bile duct. Thompson™ 
observed this in 1 ease. The vessel coursed on the right side of the com- 
mon duct in 1 ease (Specimen 109, Fig. 1) and is apparently the only 
ease of this type recorded in the literature. In five specimens the artery 
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was found to pass ventral to the common hepatie duct (Specimen 270, 
Fig. 2). Thompson" found this in 2 of 50 eases. 

The artery coursed in front of the cystic duct in Specimen 28. This 
is also the only case recorded of this relationship and is very important 
from a surgical viewpoint because of the liability of injury to the large 
vessel in securing this duct. 
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Fig. 1.—A, Specimen 88, Normal common hepatic artery passing posterior to the 
portal vein. The cystic artery courses in front of the common hepatic duct. B, 
Specimen 109. The artery passes behind the common bile duct, then on its right and 
ventral aspects. 
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B. Absent——The common hepatie artery was absent in 14 specimens 
(5 per cent). In all of these the right and left lobes of the liver were 
supplied by a separate artery. Adachi,? Brewer,*® Kosinski,® Lipshutz,* 
and Thompson'! found this present in 2 to 10 per cent of their cases. 
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Fig. 2.—A, Specimen 270. The common hepatic artery courses ventral to the com- 
mon hepatic duct and the right gastric in front of the ductus choledochus. B, Specimen 
276. The artery here is of the replacing type, as it springs from the abdominal aorta. 
It courses behind the portal vein. Three replacing cystic arteries are shown (a very 
unusual condition). 


C. One Replacing.—This situation is present in 6 cases (2.2 per cent). 


Two of these arteries originated from the abdominal aorta and 4 from 
the superior mesenteric (Specimen 276, Fig. 2). Both of those originat- 
ing from the abdominal aorta passed posterior to the portal vein. Three 
of the four from the supericr mesenteric also passed posterior. 
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D. One Accessory.—This condition oceurred in only 1 case (0.36 per 
cent) (Specimen 63, Fig. 3). From a perusal of the literature this con- 
dition also seems quite rare. 


Brewer’s Specimen 6 should be included 
in this class, making 2 recorded specimens in 1,700 subjects. 





Cc. COMMON 
HEPATIC A. 


y 











Tae 


‘ 
‘ 


7 Hepatic duet 
Gall-bladder. 


“Hepat ie A. 
f f. 
“Si 4 


ee eae 


LAE 


erortal vein 


Cystic arteries 


- 
- 
- 


Common bile duct , 


Gastroduodenal Ay ee 


Fig. 3.—A, Specimen 63. 
mesenteric; a very rare condition. 
from the common hepatic 


An accessory common hepatic artery from the superior 
B, Specimen 187. 


B. 


Two replacing cystic arteries 
they course ventral to the common hepatic duct. 
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KE. Two Accessory.—This was not observed in my series of 280 speci- 
mens nor in those of other investigators. Some eases are mentioned in 
the literature of three hepatie arteries, but these cannot be classed as 
being definitely common hepatic vessels, so they are not considered 
under this heading. For instance, Segall'? and Belou’® in their work 
with infusion methods show a few eases in which a moderate amount of 
fluid passes to the liver more or less indirectly from minute branches of 
the inferior phrenic and superior mesenterie. 


GASTRODUODENAL ARTERY 


From the studies of Vesale,'* a pioneer investigator, the conclusion 
was drawn that the gastroduodenal artery arose from the common 
hepatie artery in three separate stems. Winslow’ and Haller’® were the 
first to state that these three stems were branches of one gastroduodenal 
trunk which most often arose from the hepatic artery. 

A. Normal.—In the present series of 280 eases the gastroduodenal 
artery arose normally in 220 (81.4 per cent) specimens. Fifty-eight 
(26.3 per cent) of these came off a short common hepatie trunk (en 
bouquet type) as one of the terminal branches, and 170 (77.2 per cent) 
‘ame off a long trunk (classical type) as a first branch. These pereent- 
ages of origin compare favorably with the findings of other investigators, 
which ranged between 80 and 96 per cent. 

Sixty-two (27.6 per cent) of the vessels had an anterior relationship 
to the common bile duct in their entire course. This is an important 
relationship from the surgical point of view, especially during choledo- 
chotomy. Eisendrath'* found it present in 20 per cent of his eases and 
calls attention to its surgical importance. An exceptionally high inei- 
dence was reported by Thompson,'! who found in the 40 eases of normal- 
ly arising gastroduodenal vessels that 26 (65 per cent) coursed ventral 
to the common duct. His findings, however, emphasize the importance, 
already stated, of looking for this relationship in choledochotomy. 

B. One Replacing.—This was present in 44 specimens and originated 
from the various vessels (Table IT). 


TABLE II 


PERCENTAGE | PERCENTAGE 
OF REPLACINGS OF WHOLE 


SOURCE FREQUENCY 





Left hepatic 4.54 0.7 
Right hepatie : 52.2 8.2 


Celiae (separately) 2.2 30 

Replacing common hepatic 4 91 

Replacing right hepatic 4.54 
9 
eo 


Replacing left hepatic 2 27 





As compared with this, Adachi? found 32 cases in 252 specimens; 
Brewer,* 7 cases in 50; and Thompson,"! also 7 eases in 50. 

In 44 of my cases, 32 coursed on the left side of the common bile duct 
and 12 coursed in front of this duct. 
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C. Two Replacing and One Accessory——None from these two eate- 
gories was found present in my cases. It seems that so far no one has 
been able to find an example of multiplication of the trunk of this vessel. 

D. Absent.—This occurred in 8 specimens (2.86 per cent). In each 
ease the regions normally supplied were cared for by the left gastro- 


epiploie from the splenic, the inferior pancreaticoduodenal, from the 


superior mesenteric, and collaterals from the hepatic. This may have 
been the reason Vesale'* conceived his idea of the gastroduodenal as 
arising separately in three trunks. 


SUPRADUODENAL ARTERY 


During the beginning of this study, frequently there was observed a 
vessel supplying the first part of the duodenum, generally having its 
origin in the gastroduodenal artery and coursing anterior to the supra- 
duodenal portion of the common bile duct. No mention of this vessel 
was made in any of the anatomy textbooks consulted, although some 
and 


20 


references to it were found in the works of Eisendrath' and Flint, 
a more definite description of it is given in the works of Wilkie?’ and 
Thompson."! 

Wilkie?! speaks of this vessel as ‘‘a trunk which had its origin at a 
higher level than the midpoint of the gastroduodenal artery.’’ He then 
states: ‘‘This vessel I ventured to call the supraduodenal artery.’’ To 
ascertain its origin he injected various vessels of the upper abdomen in 
40 fresh autopsy specimens with a mixture of starch and vermilion and, 
though he found the source of origin varied, most frequently it sprang 
from the gastroduodenal. But ‘‘whatever its origin, the artery soon 
divides into several branches. One of these (usually small) runs up into 
the gastrohepatic omentum; the larger branches descend to the anterior 
wall of the duodenum, one or more smaller branches going to the upper 
part of the posterior wall (of duodenum ).’’ 

Of especial interest to the surgeon is the observation Wilkie?! makes 
that damage to this vessel usually results in the development of duodenal 
uleer in the area supplied by the artery. 

Thompson,'! writing twenty-two vears later than Wilkie,?! found the 
vessel in 14 per cent of his 50 specimens and used the term supraduo- 
denal (as Wilkie suggested). He also drew attention to the surgical 
importance of its frequent anterior relationship to the supraduodenal 
portion of the common bile duct, as this relationship occurred in over 25 
per cent of the vessels found. 

Brewer,® writing eleven years before Wilkie,*' evidently must have 
seen this artery, as he says: ‘‘ Well-developed branches, capable of giving 
rise to annoying hemorrhage, were found arising from the gastroduo- 
denalis and accompanying the common duct for a variable distance in 
eleven cases. Nine of these vessels were of considerable size and gave 
branches to the gall bladder, to the liver, or both.’’ A fair deseription 
of the vessel is thus given, but he gave it no name. 
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Branco,’ a contemporary of Wilkie,*! states: ‘‘There are two or three 
small branches which the gastroduodenal often supplies, quite near its 
origin. They go to the first portion of the duodenum on the superior 
border. They ean originate from the proper hepatie (common) or from 
one of the terminal branches.’’ 

Klint?’ (1918) speaks interestingly of this vessel ‘‘which crosses the 
front of the supraduodenal portion of this duet (choledochus). Sur- 
geons know it well and I was curious, therefore, to discover its source. 
I am unable to give the frequency of its existence, as I did not begin 
to look for it from the first, but I found it quite often.’’? It was his 
surgical experience that it often caused annoying hemorrhage in opening 
the common duct. 

Kisendrath’? (1918) is also evidently referring to this artery when 
he speaks of an ‘‘anomalous’’ branch of the gastroduodenal which he 
found in one of his specimens. 

In my series of 280 specimens the artery was present in 56 (20 per 
cent) instances (Specimens 51 and 166, Figs. 5 and 6). 

The souree, frequency, and percentage of these vessels are shown in 
Table IIT. 

TABLE ITI 


SOURCE : FREQUENCY ~~ PERCENTAGE 








Gastroduodenal 3: 59.0 
Right gastric 14.3 
Right hepatic : 9.0 
Common hepatic : 5.4 
Accessory right hepatic 1.8 
Superior pancreaticoduodenal j 10.8 





Twenty-five of the 56 vessels ran definitely anterior to the common 
bile duct, then entered the wall of the first portion of the duodenum and 
also supplied the lower extreme right end of the hepatoduodenal liga- 
ment. In the other eases (31 instances) the vessel began to terminate in 
the bowel wall before this anterior relationship was reached. In a few 
instances small branches were noted passing across the pyloric valve of 
the stomach. I agree with Thompson" that the artery has not received 
its due meed of esteem and feel that more mention of it should be made in 
textbooks of anatomy and surgery. It will be interesting to note what 
the future brings to light on this subject. 


RIGHT GASTRIC ARTERY 


This vessel was first described by Vesale'* and called by him the 
pyloric. It remained for Winslow’ and Haller’® to make a much more 
exact description, both as to origin and course. It was called by them 
‘‘eoronaria dextra minor.’’ Later investigators began calling it by the 
name of right gastric and this is the name most used today. 

A. Normal.—In the average textbook of anatomy this artery is de- 
scribed as branching from the common hepatie (after the latter vessel 
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has entered the lower portion of the hepatoduodenal ligament) on the 
distal side of the origin of the gastroduodenal branch. 
In the present series of 280 specimens the right gastric originated 


from the common hepatic artery in only 118 (42.2 per cent). Thus, the 


so-called *‘normal’’ origin is found to be erroneous. 

Twenty-five of these normal vessels coursed ventral to the trunk of the 
gastroduodenal artery, and 22 had an anterior relationship to the com- 
mon hepatie artery. Only 1 was ventral to the common bile duct (Speci- 
men 270, Fig. 2). 

B. One Replacing.—This was found to be more common than the so- 
called normal type; as it occurred in 126 (45 per cent) of 280. The most 
frequent source of origin of this vessel was the gastroduodenal and the 
next most frequent was the left hepatic artery, these two constituting 
over four-fifths of the total. 

ive vessels coursed anterior to the common bile duct; 14 ran ventral 
to the gastroduodenal artery, and 26 pursued a course anterior to the 
common hepatic artery. 

Adachi? found 69 cases of a one replacing right gastric artery in 191 
specimens; Brewer,’ 11 in 50; Descomps,® 54 in 124; Leriche and 
Villemin,*’ 2 in 55; Rossi and Cova,’ 46 in 101; Yabuki,*? 12 in 32; 
Lipschutz,* 28 in 83; Thompson,'' 12 cases in 50 subjects studied. 

C. Two Replacings—This condition was present in 4 cases (1.43 per 
cent). Fig. + (Specimen 133) shows both vessels coursing from the 
left hepatic artery. Branco* is the only other investigator who found 
vessels of this type. In his 1 case, one vessel sprang from the left hepatic 
artery and the other from the right hepatic. 

D. One Accessory.—Brewer® and Lipschutz* report cases belonging to 
this category. This was present in 4 (1.43 per cent) of my series. 

E. Absent.—This occurred in 28 (10 per cent) of 280 cases studied. 
It is possible that the vessel may have been present in some of these cases 
and overlooked. However, if it were, the artery was so small that it 
could be classed as negligible anyway. This condition was also found 
fairly frequently in the works of others. Thompson," for instance, cites 
an incidence as high as 34 per cent and Brewer,’ one of 24 per cent. This 
information may be of value to those performing gastrectomies. 


LEFT HEPATIC ARTERY 


A. Normal.—In this series of 280 specimens, the left hepatie was 
found arising from the normal common hepatic only 188 times (66.7 per 
cent). Most of the other investigators in this field report figures well 
above 80 per cent; thus a considerable variation from the usual deserip- 
tion was found, as far as the origin was concerned. 

In 5 instances the vessel coursed anterior to the common hepatic duct, 
and in 1 instance it passed posterior to this duct. In 4 eases the vessel 
passed anterior to the right hepatic artery, due to the tortuous course of 
this latter vessel. Just before entering the liver it uniformly had an 
inferior relationship to the left branch of the portal vein and the obliter- 
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ated left umbilical vein and was posterior to the left hepatic duet. In 
none of my specimens was the artery found dorsal to the portal vein. 


Thompson" is the only one reporting such a relationship. 
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B. One Replacing.—This occurred in 19 specimens (6.8 per cent). 
In 12 instances the anomalous vessel sprang from the celiae separately. 
In 1 case it came directly from the aorta; in 2 it originated from the 
aorta by means of a replacing common hepatic artery; in 3 it came from 
the superior mesenteric by means of a replacing common hepatic; and in 
1 it originated from the left gastric artery (Specimen 37, Fig. 4). 

One vessel coursed posterior to the bile ducts, and one passed in front 
of the common hepatic duct. Three coursed in the left portion of the 
lesser omentum, the portion known as the gastrohepatie ligament. 

C. One Accessory.—Consistent with the method of classification used, 
71 (25.3 per cent) accessory left hepatic arteries were found. 

The source of origin of this accessory vessel was found to be consider- 


ably varied in my eases, as is shown in Table IV. 


TABLE LV 


SOURCE NO. OF CASES FOUND | PERCENTAGE 
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Right hepatic artery 

Left gastric 

Right gastric 

Gastroduodenal 

Celiac (separately ) 

Aorta (directly ) 

Superior mesenteric (accessory 
common hepatic branch) 

Cystic 
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Space will not permit the sketching of but one of these specimens 
(Specimen 259, Fig. 5). 

In 1 ease the accessory vessel passed posterior to the portal vein; one 
coursed in front of the common bile duct, and three in front of the eom- 
mon hepatie duct. 

D. Two Accessory.—Only 1 ease definitely showed this occurrence 
(Specimen 51, Fig. 5). <A search of the literature shows this elsewhere 
only in 2 cases of Brewer® and in 2 of Budde.** 

RIGHT HEPATIC ARTERY 

A. Normal.—This occurred in 223 

This Compares with other investigators as shown in Table V. 


(79.7 per cent) of the 280 eases. 


TABLE V 


PER( ‘ENTAGE 


AUTHOR GASES EXAMINED FREQUENCY 











Adachi2 252 221 
Braneco4 50 4] 
Brewer? 50 39 
Descomps5 50 45 
Flint20 158 
Kosinskié 5! 51 
Lipschutz8 

MeWhorter24 

Rossi and Cova® 

Susloff10 

Thompson!! 

Browne 
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Numerous cases of abnormal course were found present in my series. 
Two passed behind the portal vein in a most unusual relationship (Speci- 
men 266, Fig. 6). Six coursed anterior to the common bile duct (Speci- 
men 166, Fig. 6), and 55 passed anterior to the common hepatic duct. 
In 4 cases the artery was found anterior to the cystic duct and in 15 it 
passed posteriorly. In 44 it closely paralleled this duct to the neck of 
the gall bladder, before turning upward or backward to the right lobe of 
the liver (Specimen 176, Fig. 7). This relationship is very important 
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Fig. 5.—A, Specimen 259. An accessory left hepatic artery from the left gastric. B, 
Specimen 51. Supraduodenal artery, arising from the gastroduodenal, courses in front 
of the common bile duct. An accessory cystic artery and two accessory left hepatics 
are also present. 
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from the surgeon’s viewpoint, as the vessel could be easily ligated while 
attempting ligation of the cystic artery, thus causing extensive necrosis 
of the right lobe of the liver. Brewer* found this condition present 20 
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Fig. 6.—A, Specimen 266. The normal right hepatic artery passes posterior to the 
portal vein. B, Specimen 166. The right hepatic courses in front of the ductus 
choledochus and the neck of the gall bladder. A very short cystic is to be noted, also 
a supraduodenal branch. 
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times in 50 cases and Thompson'! found it 12 times in 50. Ritter,?’? by 
experimentation, found that necrosis occurs in practically every ease 
where a terminal branch of the common hepatic was ligated and that this 
accident is fraught with more danger than the ligation of the main trunk 
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Fig. 7.—A, Specimen 176. The right hepatic artery parallels the cystic duct to the 
neck of the gall bladder and gives off an extremely short cystic artery. B, Specimen 
280. <A replacing right hepatic artery from the abdominal aorta courses behind the 
portal vein and also parallels the cystic duct to gall bladder neck before giving off 
short cystic branch. 
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of the artery. Mirizzi,*® in his review of cases in the literature where 
this happened, also shows the unhappy results attendant in most of the 
incidents. Flint,?° Eisendrath,'*-'? and Friend,”’ as well, stress the fre- 
quency of this parallelism of the right hepatic artery to the cystie duct 
and consider the relationship most important from a surgical viewpoint. 

In one case the right hepatie passed posterior to the common hepatic 
artery, which was due to the tortuosity of the latter vessel. 

Compared with my 2 eases passing behind the portal vein, 
MeWhorter** found 3 in 37 cases; Thompson,'! 5 in 50; and Flint,?° 4 
in his 200. Compared with my 6 cases passing anterior to the common 
bile duct, Brewer® found 1 in 5, which seems to be the only other case 
of this recorded. Thompson" found 5 cases passing anterior to the 
common hepatic duct, Brewer® 7, Descomps’ 13, MeWhorter** 5, and 
Flint?® 25. Brewer® and Thompson"! each record 1 ease of an anterior 
relationship to the cystic duct. The 1 case in my series of the artery 
passing posterior to the common hepatie artery seems to be unique. 

B. One Replacing.—This was found present in 19 eases. Eight of 
these vessels originated from the abdominal aorta, 9 from the superior 
mesenteric, and 2 from the celiae directly (Specimen 37, Fig. 4). Thir- 
teen of my 19 cases coursed posterior to the portal vein. This high per- 
centage seems to be a fair index of the usual course of these replacing 
right hepaties. In 7 cases the vessel passed posterior to the common bile 


duct. Eight were posterior to the cystic duct; 1 was anterior, and 1 


closely paralleled the eystic duct on its upper left aspect as far as the 
neck of the gall bladder (Specimen 280, Fig. 7). It is readily seen that 
about 50 per cent of these vessels would offer potential possibilities of 
damage during cholecystectomy. 

C. Two Replacing.—No instance of this was found in my specimens 
and apparently not in the works of others. 

D. One Accessory.—This oceurred in 37 cases (13.2 per cent). The 
most common source of origin was the left hepatic (42 per cent). These 
accessory branches from the left hepatic were definite, large branches to 
the right lobe and could not be classed as a ‘‘ramus medius.’’ Thirteen 
originated from the superior mesenteric and 9 from the abdominal aorta 
(Specimen 171, Fig. 8). Twenty-two coursed behind the portal vein 
and 3 coursed ventral to the common hepatie duct. As regards the 
evstic duet, 13 were in a dorsal relationship and 6 coursed parallel to 
the neck of gall bladder (Specimen 171, Fig. 8). This adds to the num- 
ber which show this relationship so important surgically. 

EK. Two Accessory.—This was found present in 1 ease (Specimen 118, 
Fig. 8). Brewer*® reports 1 case of this condition and there is also 1 ease 
of Meckel’s.?*: ?° 

CYSTIC ARTERY 

Last, but not least, the evstic artery is a most important vessel from 
a surgical point of view and was found in my studies to show a large 
percentage of variations, only exceeded by the right gastric. 
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A. Normal.—tThe cystic artery is classified as normal in the usual text- 
book when it comes off the right hepatic in the angle between the com- 
mon hepatie and evstie duets, just as the right hepatic emerges from 
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Fig. 8.—A, Specimen 171. Accessory right hepatic artery from abdominal aorta 
parallels cystic duct and gives off short cystic branch. Note danger in surgery. B, 
Specimen 118. Two accessory right hepatic arteries from abdominal aorta; both course 
posterior to the portal vein. 
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behind the common hepatic duct. In the present series this ‘‘normal”’ 
condition prevailed in only 153 cases (54.7 per cent). 
The reports of other investigators may be compared with this low 
finding in Table VI. 
TABLE VI 


NED FREQUENCY | PERCENTAGE 


AUTHOR 
Beloul3 
Branco4 
Brewer’ 
Descomps5 
Eisendrath1!7-19 
Flint 20 
Kosinskié 5! 51 
Lipsehutzs : o4 
MeWhorter?24 : 34 
Rossi and Cova 96 79 
Susloff19 f 96 
Thompson?! : 34 
Yabuki22 2s 26 


70.0 


The artery coursed ventral to the common hepatic duct in 37 eases 
(24 per cent) (Specimen 88, Fig. 1). Eisendrath'*-!® stresses the surgi- 
cal importance of this relationship and says it is present in 27 per cent 


of all cases. Flint?® found it occurring 31 times out of 165; Branco,* 
12 times in 50; Susloff,° 24 times in 118; Descomps,® 20 times in 50; 
MeWhorter,”* 6 times in 37; Adachi,’ 28 times in 65; Brewer,* 2 times 
in 50; Yabuki,”* 3 times in 29; and Thompson,"' 8 times in 50. 

In my series it coursed posterior to the common hepatie duct in only 
2 cases. Brewer’ found this present 3 times in 50 cases; Adachi,’ 1 
time in 65; MeWhorter,** 6 in 37; and Thompson,"! 1 time in 50. 

Three cases coursed anterior to the right and left hepatic ducts and 
7 coursed ventrally to the ductus choledochus. Thompson’s'! Specimen 
44 is the only other case that could be found showing this relationship. 

Thirty-seven (24 per cent) of these normal cysties had very short 
trunks, the vessel coming off the right hepatie practically on the neck or 
body of the gall bladder. This, as I have already stated, is very impor- 
tant from the viewpoint of the surgeon, as the right hepatie artery could 
be so easily ligated (or injured so severely as to require subsequent 
ligation), while attempting to ligate the cystic artery (Specimens 166 
and 176, Figs. 6 and 7). Eisendrath,’*-!® Friend,?* and Flint?”® call espe- 
cial attention to this fact in their articles. 

No instance of a posterior relationship of the artery to the portal vein 
was found. 

B. Absent.—This type is shown in 1 case (Specimen 60) and is a ease 
of congenitally absent gall bladder. It is not a postsurgical condition, 
as no scar was present on the anterior body wall, the inferior surface of 
the liver, or the bile duct. The common duct was about three times the 
average size. The other vessels were found to be comparatively normal. 
Quenu® states: ‘‘The gall bladder is occasionally absent.’’ Brewer* 
states that Courvoisier has described a number of such eases. There are 
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other references in the literature to this condition, but its full discussion 
here is inadvisable. 

C. One Replacing..—This anomalous condition was present 46 times 
and the course of origin was extremely varied. Nine cases were from 
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Fig. 9.—A, Specimen 265. Replacing cystic artery from the gastroduodenal. It 
courses ventral to the ductus choledochus. B, Specimen 38. An accessory right 
hepatic artery from the superior mesenteric and two replacing cystic arteries. 
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the common hepatic artery; 5, from the left hepatic artery; 6, from the 
gastroduodenal; 11, from a replacing right hepatic artery; 9, from an 
accessory right hepatic; 3, from a replacing common hepatic; 2, from an 
accessory left hepatic; 1, from the superior pancreaticoduodenal artery ; 
and 1, from the celiae directly. 

Twelve of the vessels coursed anterior to the common hepatic duet and 


8 passed anterior to the ductus choledochus (Specimen 265, Fig. 9). 


Nine of these vessels were also very short, coming off of their respective 
sourees close to the body of the gall bladder (Specimen 280, Fig. 7). 
The surgical importance of this has already been stressed. 

One of the vessels divided soon after its origin and coursed to the gall 
bladder as two separate stems. This, clinically at least, amounts to an- 
other ease of an accessory cystic. 

D. Two Replacing.—This was present in my series in 17 cases (6 per 
cent). Three cases show both anomalous vessels originating from the 
common hepatic trunk (Specimen 187, Fig. 3); 6 show both vessels origi- 
nating from an accessory right hepatic; 6 show both springing from a 
replacing right hepatic; and 1 shows one of the vessels coming from the 
common hepatie and the other from an accessory right hepatie (Speci- 
men 38, Fig. 9). 

In 4 specimens both vessels coursed anterior to the common bile duct. 
In 5 instances one vessel was near the cystic duct (upper left aspect ) 
and the other vessel was far removed from the duct. This would offer 
a potential source of trouble to the surgeon not suspecting the addi- 
tional vessel. 

E. Three Replacing.—This unusual condition was found in 1 specimen 
(Specimen 276, Fig. 2). The hepatie artery in this case was a branch of 
the superior mesenteric, so this placed the three eysties as replacing ves- 
sels. I was not able to find this condition reported in the work of any 
other investigator. 

F. One Accessory.—This condition was present in 58 specimens (20.7 
per cent). Forty-one of these accessory vessels originated from the right 
hepatie artery; 5 came from an accessory right hepatic; 2, from the 
left hepatic; 2, from an accessory left hepatic; 2, from the common 
hepatic; and 6, from the gastroduodenal (Specimens 51 and 77, Figs. 
5 and 10). 

In 5 cases the accessory vessel coursed anterior to the common bile 
duet (choledochus), and in 13 specimens it passed anterior to the ecom- 
mon hepatie duct. These vessels are all important surgically, but those 
passing anterior to the bile ducts are especially so, the ducts so often 
being grasped with foreeps in hurried efforts to control hemorrhage 
from the cut accessory vessel. Due to the fact that they are found in 
this position so often, all surgeons should look carefully for their pres- 
ence during cholecystectomy. 

G. Two Accessory.—In the present series Specimens 121, 188, and 144 
show this most unusual condition very convineingly. The surgical im- 
portance of these cases is readily apparent (Specimen 121, Fig. 10). 
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Brewer’ also reported 1 case (Case 41). This makes 4 cases of this 
condition in approximately 1,700. 

Before closing the consideration of the cystic artery, it may not be 
amiss to stress that double and multiple vessels were found in this series 
in practically one out of every three cases. 


Gall-bladder gills, Gy sti A. CMS 


i 
meee , pie LIC) atic, bile duct 
Riedel’s lobe* et 
\ ; 4 ‘ ad 
Rt. hepatic A. 
, hepatic A 


ePortal vein 


; } Hepatic A. 


Ace GS Y sti x 
Cy. stie bile aot 


Gastroduodenal yf 





=~ ie 


a 











Fig. 10.—A, Specimen 77. An accessory cystic artery from the gastroduodenal. 
The normal cystic courses ventral to the common hepatic duct and the accessory 
cystic courses in front of the common bile duct. B, Specimen 121, Two accessory 
cystics, one from aorta and the other from the superior mesenteric. These are very 
unusual, 
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In conclusion, I trust that this work will not be looked upon as 
simply another article on the hepatic artery. The field is big and it is 
hoped that this study will be an incentive for other investigators along 


this line. 

My sincere thanks are extended to Dr. Wilbur C. Smith, professor of anatomy in 
Tulane Medical School; Dr. A. F. Reed, assistant professor of anatomy; Mr. Leo 
Faust and Mr. William M. Sherrill, student assistants in the department of anatomy, 
for their valuable help and sympathetic interest. Thanks are also extended to Miss 
Harryette Sprole, Mr, A. Greutert, and Mr. A. Vogt for assistance in translations. 
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SUBCAPSULAR RUPTURE OF THE LIVER IN A CHILD 
THomMAS F. Corripen, M.D., NortHampton, Mass. 


UPTURE of the liver may be traumatic or spontaneous. Traumatic 

rupture may be due to direct or indirect violence. Accidents of 
direct violence are readily understood. According to Allessandri,’ *‘in- 
direct contusions may follow a fall upon the feet, the knees, or the but- 
toeks, more rarely the head. Very exceptionally lesions of the liver are 
observed as the result of violent muscular exertion, as in the course of 
parturition or in epileptic seizures. In such eases it is usually neces- 
sary to assume a diminished resistance of the organ as a necessary 
condition. ”’ 

The mortality in cases of ruptured liver has been variously given as 
45 to 78 per cent. The most serious immediate feature is hemorrhage 
with sepsis as a complicating factor. 

The literature on rupture of the liver following known severe injury 
is fairly extensive, and the mode of production of the rupture requires 
no explanation. Cases of spontaneous rupture or of rupture following 
indefinite or insignificant injury are less frequent. However, spon- 
taneous rupture has been reported in a variety of pathologic conditions, 
such as carcinoma, syphilis, hemangioma, malaria, biliary tract disease, 
and toxie infections (Mast and Streamer,? Device and Bériel,? Mareh- 
stadt,* MeEwan and McEwan,’ Nauwerck,® Sciacca,’ and others). 

The explanation of the probable sequence of events that takes place in 
such eases, first advanced by Devie and Bériel,* was later reaffirmed by 
Mazel:S ‘‘In traumatic rupture, the rupture is the cause of the hemor- 
rhage. In spontaneous rupture, the hemorrhage is the cause of the 
rupture. The chain of events leading to rupture are infarct, hyper- 
vascularization at the periphery, rupture of a vessel, intrahepatic hemor- 
rhage with resulting rupture of the tissue and production of a subeap- 
sular hematoma; when the pressure is great enough, rupture of the 
capsule permits escape of blood into the peritoneum leading to perito- 
nitis and death.’’ 

Rupture of the liver in the newborn presents a somewhat different 
problem. The literature with discussion of etiology and relation to 
trauma has been reviewed by Hédren® in 1917, Genell’® in 1930, and 
Silver" in 1938. 

Instances of liver rupture occurring spontaneously in supposedly 
healthy liver tissue or after only trivial violence are perhaps of especial 
interest because the etiologic factors seem less apparent. 

The large size of the liver and the fact that it contains little elastie 
tissue favor rupture of this organ as compared with that of the lungs, 
spleen, or kidneys. The relatively greater size in youth than in old age 
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may account for a greater incidence in vounger individuals. Lamb?* 
has analyzed sixty eases of rupture of the liver seen at the Boston City 
Hospital. Of this number, fifteen, or 25 per cent, were 10 years of age 
or younger. Springer’? comments that in children even slight trauma 
may lead to a tear of a parenchymatous organ, due perhaps to relative 
weakness of the framework of connective tissue and to elasticity of the 
lower ribs. 

Heinzellmann,'* in 1886, reported an instance in which a sudden acute 
anemia with death in a few minutes occurred in an 18-year-old boy con- 
valescing from pneumonia. During the night of the fourteenth hos- 
pital day, another patient by accident lay down in the boy’s bed. The 
hoy either made a sudden movement in fright or the other patient may 
have rolled on him. Autopsy revealed a large hole, 184 inches in diam- 
eter in the liver. The hepatie tissue was described as ‘‘suceulent.’’ 

In 1899, Carnabel"* described a case in a young man 26 years of age, 
admitted to the hospital for osteoperiostitis of the inferior maxilla. Two 
incisions were made. Six days after admission, the patient suddenly 
complained in the night of abdominal pain and epigastric eramps. A 
diagnosis of appendicitis was made the following day, but operation was 
postponed. During the second night the patient cried out suddenly and 
died. A posterior rupture 4 em. deep was found in the liver. 

The case of Bernard’’ is often cited as one of spontaneous rupture of 
the liver, without even remote possibility of effort. A woman of 62 years 
was recovering from hemiplegia. Suddenly, in the midst of a conversa- 
tion, she lost consciousness and died an hour and a half later from ab- 
dominal hemorrhage. At autopsy the liver capsule was found to be 
broken posteriorly with a cavity in the parenchyma as large as a small 
orange. 

Devie and Bériel*® collected eleven cases of rupture of the liver from 
the literature. While some were definitely due to syphilis or cancer, in 
four there was no history of injury and no pathologie condition present 
as far as known. 

Pichon and Cachin'® has oceasion to operate upon a patient with rup- 
ture of the liver following a seemingly insignificant trauma. The pa- 
tient was a man 34 years of age with no previous hepatic illness. The 
Bordet-Wassermann test was negative. He had a violent fit of coughing 
followed by a severe pain in the right hypoechondrium and vomiting. 
The evening before he had performed some gymnastie exercises and had 
expended considerable effort in extension of the arms. At operation a 
rupture with a grayish border was found on the inferior surface of the 
quadrate lobe; the rest of the hepatie tissue appeared normal. The 
patient recovered. 

Seiacea’? reported a case in which the liver apparently ruptured spon- 
taneously during a normal bodily movement. The patient, a young 
priest, had been ill for about four weeks with an oral septic process. 
This was followed by a recurrence of fever and abdominal pain thought 
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to be due to a metastatic localization in an abdominal organ. After a 
period of convalescence, as he bent over in the lavatory, he was seized 
with a violent pain in the right upper quadrant. Death occurred in 
less than two hours. At autopsy a linear laceration 8 by 5 em. was 
found in the right lobe of the liver. The liver was large, very soft, with 
a diffuse yellow coloring. No microscopic examination was made. 
Sciacca reviewed the literature, including the reports of Heinzellmann, 
Bernard, Devie and Bériel, Pichon and Cachin deseribed above. From 
a study of these cases, Sciacca questioned whether sound hepatic tissue 
can rupture spontaneously. He coneluded that, when rupture occurs 
with minimal cause, the parenchyma is probably not normal. 

Another ease of liver rupture following injury considered minor in 
character was reported by Robin.’ A man, 28 years of age, with a 


negative history of syphilis or any disease of importance, fell forward 


on his abdomen when the edge of the ditch on which he was standing 
gave way and struck the other side of the ditch. Operation about ten 
hours later revealed a laceration of the right lobe of the liver which 
penetrated deeply into the liver substance. Bleeding was profuse. The 
postoperative course was stormy, but the patient recovered. 

Relatively few cases of the type under discussion have been reported 
in children. Bradley and Garrett'® describe an instance of spontaneous 
rupture of the liver in a child with complete recovery and believe it to 
be the only case of spontaneous rupture followed by recovery reported. 
A child, 3 years of age, beeame suddenly ill while eating breakfast, 
vomited, and grew feverish. X-ray, seven days later, showed an en- 
larged liver shadow. Laparotomy was performed sixteen days after 
onset of the illness. On opening the abdomen, an enlarged liver pre- 
sented, with a bluish mass beneath a thin capsule; the capsule was rup- 
tured; the liver had apparently ruptured previously and now en- 
closed a clotted mass. Most of this mass was removed, leaving a trans- 
verse irregular crater in the right lobe. This was packed with gauze. 
Convalescence was uneventful. 

Springer’? describes four cases of rupture of the liver. Two of these 
occurred in children, one 13 and one 8 years of age. The trauma in 
each instance was felt te be relatively slight: in the one ease, a fall of 
three feet striking a diagonally placed stick with the right flank; in the 
other, the child slipped on some steps and struck the right flank on the 
corner of one step. A similar accident was mentioned by Lamb.?* In 
Springer’s cases, as in the one reported by Robin,’* the hemorrhaged 
blood suctioned from the abdomen, was used for autotransfusion aceord- 
ing to the method advocated, so Robin states, by Theis in Germany in 
1911. 

It may be well to emphasize at this point that reinfusion of hemor- 
rhaged blood is not without danger. Experimentally, Filatov'? found 
that blood introduced into the pleural or peritoneal cavity of dogs under- 
went a progressive change. Evidence of hemolysis was apparent after 
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sixteen hours and quite marked at the end of twenty-four hours. Small 
amounts of this hemolyzed blood, when introduced intravenously, had 
no ill effects on the animals; but intravenous injections of quantities 
greater than 1.5 to 2 ¢.e. per kilogram of body weight resulted in a fall 
of blood pressure, albuminuria, hemoglobinuria, and oliguria. 

Allen*®® reported a case of traumatic rupture of the liver. At opera- 
tion three hours after the accident, 800 ¢.c. of blood was suctioned from 
the abdomen and injected intravenously. The patient died fifty-six 
hours later of complete anuria. Allen attributed the fatal outeome to 
the effect of the autotransfusion. In a discussion of subeutaneous ab- 
dominal injuries, Lewis and Trimble?! refer to this accident and suggest 
that the damage in such instances may be caused by the toxins elabo- 
rated by a ruptured liver in which autolysis takes place rapidly. 

Watson and Watson”? have reviewed the American literature on auto- 
transfusion. They collected 272 cases in which reinfusion of hemor- 


rhaged blood was employed and reported two additional cases of their 


own. In many of the cases the procedure had been believed to be of 
marked value. Nonfatal reactions occurred in nine instances. Four 
cases were fatal; in three of these (cases of ectopie pregnancy) death 
was attributed directly to the autotransfusion. Of the total number of 
cases, Six were instances of liver injury; no transfusion reaction was 
reported among these. Watson and Watson believed that untoward 
autotransfusion reactions are probably due to a toxin, perhaps free 
hemoglobin, which appears in the extravasated blood subsequent to the 
hemorrhage. These authors believed that the use of such hemorrhaged 
blood should be limited to cases where the demand is urgent and where 
there is no contraindication due to the age or source of the blood. 

From a survey of the literature it is seen that cases of spontaneous 
rupture of the liver or of rupture following slight trauma are compara- 
tively rare and those with recovery are even less frequent. In instances 
of apparently spontaneous rupture it would seem that the possibility 
of trauma antedating by some interval the appearance of acute symp- 
toms and perhaps ignored at the moment should be borne in mind. 
During a period of intrahepatic hemorrhage and formation of a sub- 
capsular hematoma, symptoms may be insignificant ; but, when the eap- 
sule has ruptured, thus relieving the pressure that has partially con- 
trolled the hemorrhage, and free blood escapes into the abdomen, symp- 
toms may become acute. This has been noted, according to Silver,!! in 
the newborn; the child may be born apparently normal and may appear 
to be well until the third or fourth day, when there is sudden collapse 
and death. 

It has seemed desirable. therefore, to present a case of subeapsular 
hemorrhage of the liver with recovery in a 9-yvear-old boy with an in- 
definite history of trauma of only moderate severity. The mother and 
father and two siblings younger than the patient were all living and 
well. There was no known history of syphilis. 
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CASE REPORT 


E. J. P., aged 9 years, was admitted to the Cooley Dickinson Hospital, Sept. 23, 
1939, complaining of pain in the right shoulder, arm and entire right side of two 
days’ duration. 

Except for scarlet fever, measles, and whooping cough, the boy had always 
been healthy. 

On Sept. 21, the child came in from riding about 7 P.M. He felt well, undressed 
for bed, and went to the bathroom as usual when he complained of pain in the 
right side. He got into bed and then suddenly complained of pain in the right 
shoulder and entire right side and seemed in agony. He vomited a few minutes 
later. He was seen by the family physician and treated for an upset stomach. 
He was in severe pain throughout the night but was more comfortable in the 
morning and when examined again by the doctor presented no positive findings. 
The patient slept most of that day, but at 9 P.M. he had another acute attack of 
pain which lasted for three hours. He complained of pain at intervals during 
the night. On the morning of Sept. 23, the child was very pale and the pain was 
so severe that he wouldn’t permit his parents to touch the right side of the abdo- 
men. The boy was then taken to the hospital. 


Fig. 1.—Appearance of the abdomen with incision. 


No history of injury could be obtained at this time. Later, after diligent in 


quiry, several conflicting stories were obtained to the effect that the child fell from 


a tree, fell off a hay mow, was pushed off a swing in motion. None of these state- 
ments could be confirmed. The only story the mother believed might be true was 
that, on Sept. 18, two boys at school, younger than the patient, lifted the child 
up and threw him to the ground. 

Examination at the hospital revealed a well-developed and well-nourished 9- 
year-old boy, who appeared seriously ill. The lips were pale. He was unable to 
take a deep breath because of pain in the right upper quadrant. There was no 
jaundice nor marks or bruises on the body. The rest of the physical examination 
was negative except for the abdomen. On inspection there was a large, round, 
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dome-shaped mass which extended from the right costal margin to the midline and 
resembled a small melon (Fig. 1). This mass was extremely tender. The lower 
abdomen was essentially negative except for marked tenderness. There was no 
definite spasm or rigidity. Impression: (1) cyst or abscess of the liver; (2) rup- 
tured diverticulum of the small bowel or ruptured stomach; (3) hemorrhage of the 
liver. 

Cyst was ruled out because of the rapidity of development; no mass had been 
present when the patient was examined by his physician two days previously. 
Against an abscess was the fact that there was no elevation of temperature. X-ray 
showed a dense shadow over the upper right abdomen but no air under the dia- 
phragm, thus excluding rupture of a hollow viscus. The third diagnosis was made 
by elimination. 


Fig. 2.—Hemorrhage from the ruptured capsule. 


Laboratory Findings.—R.B.C., 3,490,000; hemoglobin (Sahli), 65 per cent; 
W.B.C., 19,900; neutrophiles, 86; eosinophiles, 1; lymphocytes, 13; blood, Type A; 
Hinton test negative. 

Operation was performed Sept. 23 shortly after admission, Under gas and 
ether, an incision which started well over the mass and extended down the right 


side almost to the level of the umbilicus was made and the abdomen opened without 
difficulty. The first impression was of a large domelike cyst (Fig. 2). <A tre- 
mendous amount of dark red blood began to flow from the lower abdomen. Using 
suction, the blood was removed. The incision was extended upward and the liver 
carefully examined. At the junction of the anterior liver edge, to the right of 


the ligament and near its attachment, the tension had become so great that the 
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capsule had lifted up and through this opening had occurred the hemorrhage into 
the abdominal cavity. The diagnosis of a subcapsular hemorrhage of the liver was 
now established. Undoubtedly the pressure of the blood within the cavity in the 
liver parenchyma had acted as a tampon as long as the liver capsule was intact 
or nearly so. Otherwise death would have occurred within a short interval from 
massive hemorrhage into the abdomen. 

A 3-yard wick was now placed above the liver, between the diaphragm and the 
liver, bringing the liver well down into view. Another wick was placed at the 
lower portion of the liver. During the manipulation the capsule ruptured with a 
large tear extending over the entire hemorrhagic portion of the liver; with the 
pressure thus released, marked hemorrhage ensued. Another 3-yard wick wet with 


Fig. 3.—Muscle inserted into the liver cavity. 


saline solution was hastily placed in this cavity which could now be seen to be 
4 inches in length and about 3 inches in width, extending well down into the 
parenchyma of the liver. Pressure from the wick stopped the hemorrhage tem- 
porarily. With removal of the wick, the hemorrhage continued. It was then de- 
cided to excise the rectus muscle. About 5 inches of muscle were cut away and 
inserted into the liver cavity. Three sutures of plain catgut were loosely placed 
and the muscle was packed into the liver cavity as securely as possible. The 
omentum was then brought up and packed in over the muscle. The torn edges 
of the capsule were sutured with plain catgut. By this time the hemorrhage 
seemed to be fairly well under control. With the suturing of the capsule, a large 
3-yard wick was placed between the capsule and the abdominal wall. All bleeding 
was controlled, the wick left in the abdomen, and the incision sewn with layer 


sutures using plain, chromic, and dermal. The boy’s condition was poor; the 


pulse was barely perceptible. He was given an immediate transfusion of 500 ec. 
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of citrated blood on the operating table. In about one-half hour his condition 
showed improvement. He was taken back to bed and put up on shock blocks. 
In the evening the temperature was 102° F.; pulse, 140; respirations, 20. 

Following operation, the temperature showed a daily rise, spiking to elevations 
ranging from 102 to 105.2° F. Drainage, apparently of old blood, practically 
ceased on Sept. 24 but began again on Sept. 27. Transfusions were repeated on 
Sept. 24 and 27. Snake venom, 0.5 ¢.c., was administered on Sept. 27 and medica- 
tion of klotogen instituted. The patient’s condition was poor and he was placed 
in an oxygen tent. 

By Sept. 30 the boy had definitely improved. The next day the 3-yard wick 
was removed; withdrawal was followed by drainage of a small amount of dark- 
colored blood. 


Fig. 4.—Omentum of muscle and suturing of the capsule, 


From Oct. 2 to 5, the temperature continued to spike and the patient com- 
plained at intervals of pain in the right shoulder. Examination revealed signs 
of fluid in the right pleural cavity, confirmed by x-ray. A small trocar was in- 
serted and 3.5 ounces of foul-smelling burgundy-colored fluid were obtained. <A 
catheter was inserted and sutured to the chest wall. Culture of the pleural fluid 
showed hemolytic streptococcus as the predominating oragnism. Administration 
of neoprontosil was begun. 

The patient’s condition again improved; the temperature fell to a lower level. 
By Oct. 10 x-ray showed that the right lung had expanded and that very little 
fluid remained in the pleural cavity. The next day, however, the temperature again 


began to spike up to 104° F. and there was evidence of abdominal distress, On 
Oct. 12 a Kelly clamp was inserted into the old drainage area in the abdomen. 


A considerable amount of foul-smelling pus was discharged. On culture, hemolytic 
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streptococcus was found to be the predominating organism. On Oct. 13 the clamp 
was reinserted into the abdominal incision and two large catheters were placed 
in the wound between the liver and abdominal wall. During this procedure there 
was a discharge of 8 to 10 ounces of foul-smelling dark fluid. This relieved the 
abdominal discomfort. Neoprontosil had been discontinued on Oct. 10 but was 
resumed because of the secondary infection. 

The boy then began to improve steadily. By Oct. 20 the temperature was nor- 
mal; there was almost no discharge from the abdominal wound; there was no 
cough; and the patient was on a regular diet. He was discharged from the hos- 


pital on Novy. 8, having apparently made a complete recovery. 


Fig. 5.—Closure of the wound with drain. 


Repeated blood counts were made during the illness. The lowest red count was 
3,150,000 on Sept. 25, with a hemoglobin (Sahli) of 60 per cent; the red cells 
showed marked polychromatophilia. At the height of the infection the white count 
was 25,000, with 96 per cent neutrophiles. The coagulation time (capillary tube 
on several examinations was 4 minutes. On Oct. 16 the red count had risen to 
4,080,000; the hemoglobin (Sahli) was 83 per cent, white cells 11,900 with 59 


neutrophiles, 2 basophiles and 39 lymphocytes. 


SUMMARY 


1. The literature on rupture of the liver, both spontaneous and follow- 


ing only trivial violence, has been reviewed. 

2. A ease of subeapsular rupture of the liver with recovery in a 9- 
year-old boy with an indefinite history of trauma of only moderate 
severity is reported. 
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3. The operation is deseribed and illustrated. In the emergency a 
portion of the right rectus muscle was excised and packed into the liver 


cavity, and the omentum was brought up and packed over the muscle. 


4. Anemia and shock were combated by repeated transfusions. 

5. Hemorrhage was controlled by the operation itself, by transfusion, 
and by the administration of snake venom and klotogen. 

6. Convalescence was complicated by a right pyohemothorax and 
localized abdominal infection. The predominating organism is both the 
pleural and the abdominal fluid was a hemolytic streptococcus. Sepsis 
was treated by drainage of the pleural and abdominal cavities and by 
the administration of neoprontosil. 
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THE INTRAPERITONEAL USE OF HYPERTONIC 
GLUCOSE SOLUTION 


AN EXPERIMENTAL Stupy WITH REFERENCE TO THE 
PREVENTION OF ADHESIONS 


H. P. Torren, M.D., Los ANGELES, CALIF. 


(From the Department of Surgery of the University of Southern California) 


HIS paper presents the results of an experimental study under- 

taken to determine the value of hypertonic glucose solution in pre- 
venting the formation and re-formation of experimentally produced 
adhesions. 

A brief review of the pertinent experimental work with intraperi- 
toneal hypertonic glucose solution will be given, although reports from 
the literature are somewhat confusing because of conflicting opinions. 

Following the work of Wegner, who injected liquids of a high dios- 
motic equivalent into the peritoneal cavity, Kuhn in 1911, repeating 
these experiments, suggested the use of hypertonic glucose solution in 
the treatment of peritonitis. He believed intraperitoneal drainage 
might be improved because of the fibrinolytic action of sugar. Reschke, 
in 1921, in a study on the effect of hypertonic solutions upon peritoneal 
resorption, believed the chief value of glucose in peritonitis was the 
delay in resorption of the exudate and was unable to confirm the 
fibrinolytie action suggested by Kuhn. 

Pope (1914), in an experimental study on the prevention of peri- 


toneal adhesions, chiefly concerned with the use of citrate solutions, 
which he reported upon favorably, found that 50 per cent sugar solu- 
tion would not prevent the formation of peritoneal adhesions induced 


by mechanical trauma. 

David and Sparks found that, while a plastic peritonitis markedly 
diminishes the passage of diphtheria toxin from the peritoneum, an 
intraperitoneal transudate, such as is produced by 50 per cent glucose 
solution, facilitates the passage of this toxin from the peritoneum. 

Narat, experimenting with rabbits, found that it was possible to save 
animals from a lethal peritonitis (induced by injecting intraperito- 
neally a culture of staphylococci in which control animals died after 
from twenty-four to forty-eight hours) by injecting 20 per cent glu- 
cose from four to twenty-four hours after inoculation. He repeated 
the glucose injections from three to six times at intervals of six to 
twelve hours. Of 20 control animals, all died, while 14 of 27 animals 
receiving glucose survived. 

Buchbinder found that by repeated intraperitoneal injections of 20 
per cent glucose solution at intervals of ten to twelve hours encapsula- 
tion of drains could be prevented and their patency maintained for a 
period of several days. By the use of sufficient hypertonic dextrose 
solution, a transudate was produced which prevented fibrin formation. 
He also produced a chemical peritonitis by painting tincture of iodine 
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on the small bowel and was able to prevent adhesions in a series of 7 
animals, except for an occasional strand of fibrin. He did not state the 
amount of glucose used nor did he test its value in preventing the re- 
formation of adhesions. He suggested that the method might be used 
to prolong drainage in case of diffuse peritonitis. 

In a later study Buchbinder and co-workers studied the effect of 
hypertonic dextrose solution upon diffuse peritonitis. They used for a 
lethal standard a twenty-inch open loop of ileum. With this standard 
control, 28 of 31 animals died from generalized peritonitis. The aver- 
age duration of the disease was four days. In those in which repeated 
injections of dextrose solution were given twenty-four hours following 
production of the open loop, the average duration of life was 1.75 days 
in one series and 2.2 days in another. In the latter group hypodermoc- 
lysis was given to avert dehydration. They concluded that a transu- 
date produced by the intraperitoneal injection of hypertonic dextrose 
solution added to an inflammatory exudate in peritonitis produced a 
more rapid spread of the infection. 

Morton, in an interesting study, found that local peritoneal im- 
munity against the hemolytic streptococcus was adequately established 
in a large majority of animals sixty hours after the initial injection 
and in 100 per cent after several days by the use of nonspecific im- 
munizing substances which included 20 per cent glucose solution. He 
found that the immunity was apparently dependent upon or associated 
with the presence of macrophages. 

In the present work rabbits were used exclusively as the experimen- 
tal animal. It was found that 20 per cent glucose in normal salt solu- 
tion is well tolerated in the normal peritoneal cavity. By giving an 
equal amount of normal salt solution subeutaneously, in order to 
obviate dehydration, as much as 30 to 35 ¢.e. per pound of body weight 
was tolerated without apparent ill effect. Tolerance beyond this limit 
was not tested. 

Due to the fact that this solution is hypertonic, having a high 
diosmotie equivalent, a transudate rapidly forms. Using 50 e.c. of the 
solution intraperitoneally with 50 ¢.c. normal salt solution subeuta- 
neously in a series of animals, the following amount of transudate 
was obtained from the peritoneal cavity at the designated time interval. 

The operative work was performed under intraperitoneal nembutal 
anesthesia, using 0.2 ¢.c. veterinary nembutal solution per pound of 
body weight. In some cases slightly more was required. This anes- 
thetic was found quite satisfactory if the precaution was taken to with- 
hold food for twenty-four hours prior to its use. 

Strict surgical aseptic technique was maintained throughout the 
operative procedure. The abdomen was shaved and prepared with 
tincture of iodine. A right paramedian incision was used. Closure of 
the abdomen was accomplished with linen suture. 

The method used to produce adhesions was a combination of me- 
ehaniecal and chemical trauma which consisted of scraping the anti- 
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TABLE I 


- TIME INTERVAL AMOUNT OF TRANSUDATE 


ae 


hr., 25 min. 127 

hr., 5 min. 95 

hr., 20 min. 79 

4 hr. 110 

5 hr. 125 

6 hr., 25 min. 146 

8 hr. 137 

10 hr. 121 

15 hr., 55 min. 2 

24 hr. 0) 
mesenteric portion of the small intestine with a knife blade until the 
serosa was abraded, followed by the application of tincture of iodine. 
This method was essentially the one used by Ochsner and Garside in 
their experimental work with papain except that they used gauze to 
abrade the serosal surface. I found, however, that in the rabbit the 
intestine adhered to the gauze so that there was danger of tearing 
through the entire bowel wall or mesentery; whereas, when the knife 
blade was used, the serosal surface could be abraded safely and satis- 

factorily. 
RESULTS 

In a series of 16 animals (Group I) adhesions were produced in every 
instance, reoperation being performed one to five weeks later. In a 
second series of 16 animals (Group II) from 10 to 15 e.e. of 20 per cent 
dextrose in normal salt solution per pound of body weight was introduced 
intraperitoneally following intestinal trauma just before completing 
closure of the peritoneum. In this group there were 14 cases in which 
adhesions did not form. Of the 2 in which adhesions formed, 1 was 


complicated by wound infection and intraperitoneal abscess and the 
other showed adhesions of limited extent (2 em.) between intestine and 
mesentery but not between intestinal coils. In 12 animals in Group II 
in whieh the introduction of glucose solution at the time of trauma 


prevented the formation of adhesions, trauma at reoperation without the 
introduction of glucose produced adhesions in 100 per cent of the cases. 

Finally at reoperation in 11 cases of Group I, adhesions were sepa- 
rated and the glucose solution was introduced with the result that ad- 
hesions did not re-form in 7 cases (67 per cent). 

Six additional animals were used which were not included in the 
results for the following reason: 2 animals died as a result of too 
much anesthetic, 2 from excessive trauma, in one case due to peritonitis 
from perforation of the intestine and in the other from gangrene of the 
bowel; 1 died from bowel strangulation due to intussusception at the site 
of trauma and 1 from abdominal wall abscess followed by eventration. 

Although not the primary purpose of this study, it was deemed ad- 
visable to observe the effect of this solution upon the survival of the 
animals in the presence of peritoneal infection. 

An attempt was made to establish a satisfactory lethal standard that 
would simulate human peritonitis. 





TOTTEN : HYPERTONIC GLUCOSE SOLUTION 459 


Ligation of the fecal-filled appendix was performed on 12 animals, 
but it was found that the results were inconstant due to variation in 
the size of the appendix and inability in some instances to squeeze suc- 
cessfully enough intestinal content into the appendix to distend it. 
Death rapidly ensued if perforation occurred. However, if perforation 
did not occur, which condition obtained in 7 instances, the animal sur- 
vived though the appendix became greatly distended and there de- 
veloped local peritonitis and abscess. 


Fig. 1.—Photograph of control rabbit sacrificed seven days after mechanical and 
chemical trauma to small intestine. A fibrinous exudate has formed between loops of 
the traumatized intestine. The small intestinal loops are dilated, showing evidence of 
a moderate ileus. 

A satisfactory lethal standard was found to be a 10 ¢.¢. suspension 
of 0.15 Gm. feeal material. Death occurred within twenty-four to 
forty-eight hours in 10 consecutive control animals. 

In the next 10 animals 20 ¢.c¢. of 20 per cent glucose in normal salt 


solution was injected intraperitoneally seventy-two, forty-eight and 


twenty-four hours before intraperitoneal inoculation of fecal material. 
The result was 7 recoveries and 3 deaths. Death occurred in the fatal 
-ases from three to four days after inoculation. 

In another group of 5 animals the glucose solution was introduced 
intraperitoneally at the time of inoculation. The result was death 
within a period of sixteen to twenty-four hours in every case. In the 
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latter group there was little evidence of peritoneal reaction or fibrin 
formation as contrasted with the preceding group, in which signs of 
well-marked peritonitis were present. 

Those cases prepared preoperatively with glucose solution which sur- 
vived were autopsied from two to four weeks later. 

The character and extent of the adhesion indicated that these ani- 
mals had survived a widespread peritonitis. In 2 cases there were 


residual abscesses. 


Fig. 2.—Photograph of control rabbit sacrificed two weeks after mechanical and 
chemical trauma to small intestine. Dense adhesions have formed between loops of 
traumatized intestine and between intestine and anterior parietal peritoneum. Arrow 
indicates area where adherent bowel was stripped from parietal peritoneum. 


It seems evident, in the light of Buchbinder’s observation as well as 
the results of the present work, that the introduction of this solution 


in the presence of peritonitis or coincident with peritoneal contamina- 


tion increases the rate of absorption from the peritoneum and inter- 
feres with the development of the natural peritoneal defense mechanism. 
This is apparently due to two factors: diffusion of the infectious mate- 
rial over a wider area of peritoneal surface and interference with the 
formation of fibrin. On the other hand, the results obtained in this 
study confirm the work of Morton who found that, if given time, the 
irritating effect of hypertonic glucose solution in bringing forth a transu- 
date apparently acts as a nonspecific immunizing agent. Thus, provided 
complete absorption of the transudate has taken place prior to gross 
peritoneal contamination, it tends to combat the lethal effect of 
peritonitis. 





TOTTEN: HYPERTONIC GLUCOSE SOLUTION 461 


While no attempt was made to study, in detail, the intra- and extra- 
peritoneal cellular response, omental sections were taken from control 
and prepared animals. Both showed the presence of a very acute in- 
flammatory process. However, the control specimens, grossly, showed 
less injection of the blood vessels. On microscopic examination the 
controls showed fewer infiltrating cells and these consisted largely of 


polymorphonuclear leucocytes. Sections from prepared animals showed 


considerably larger areas of infiltration and a more mixed type of cellu- 
lar infiltrate, with more evidence of phagocytosis. 


Fig. 3.—Photograph of rabbit sacrificed seven days after mechanical and chemical 
trauma to small intestine; 20 per cent glucose in normal salt solution was introduced 
intraperitoneally following trauma. There is no evidence of peritoneal adhesions. 
Evidence of inflammatory reaction of the peritoneum is minimal. 

In evaluating experimentally the efficacy of a particular solution in 
preventing the formation of adhesions, the factor of infection must be 
taken into consideration. When chemical and mechanical trauma is used 
to induce the formation of adhesions, such trauma may devitalize the in- 
testinal wall sufficiently to allow penetration of bacteria, and bacterial 
peritonitis develops and is added to the already existing peritonitis of 
chemical and mechanical origin. This bacterial trauma continues to 
act for a period of several days and by virtue of its prolonged action 
tends to nullify the effect of the adhesion-preventing solution. 
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It is quite possible, when glucose is used immediately following me- 
chanical and chemical trauma, if such trauma is not extreme, that an 
additional beneficial factor comes into play: the nonspecific immuniz- 
ing effect of the solution prevents the development of bacterial peri- 
tonitis, provided the bacterial invasion is limited, which otherwise 
would develop incident to chemical and mechanical insult and is thus 
effective in preventing the formation of adhesions. However, when 
trauma is extreme, for example, tearing the bowel wall in separating 
adhesions, bacterial peritonitis will follow, irrespective of the use of 
the solution, and adhesions will form. It was observed that those ani- 
mals that had received the solution following trauma reacted better, 
were more alert, were able to eat sooner, and retained their preopera- 
tive weight more consistently than the animals in the control series. 
Aside from the effects of adhesions in producing various grades of in- 
testinal obstruction, it is believed that the more severe postoperative 
course of the control animals during the first several days was due 
essentially in some cases to a peritonitis of bacterial origin. 


COMMENT 


Hypertonic glucose in normal salt solution was selected for use in this 
study because the transudate which develops upon its introduction into 
the peritoneal cavity occurs consistently. By virtue of this large transu- 
date, which is fibrin free, mechanical isolation of intestinal coils acts to 
prevent the formation of adhesions between contiguous loops of bowel. 

This solution, in the absence of intraperitoneal infection, is entirely 
innocuous except for the possible danger of dehydration, and then only 
if it is used in excessive amounts. Dehydration, however, may be easily 
eontrolled. It has an advantage over most solutions because of the fact 
that its sugar and salt content may be utilized. 

Peritoneal adhesions which consistently occur following a combination 
of mechanical and chemical trauma may be prevented from forming in 
the great majority of instances by the introduction of 20 per cent glucose 
in normal salt solution at the time the trauma is indueed. Adhesions 
may be prevented from re-forming after separation in the majority of 
cases if the solution is introduced into the peritoneal cavity at the time 
the adhesions are separated, provided the trauma incident to separation 
of the adhesions is not so great as to produce infection within the peri- 
toneal cavity, such infection being an adhesion-producing factor which 
continues to act for a period of time longer than the transudate (ad- 
hesion-preventing factor) remains within the peritoneal cavity. 

It is believed the percentage of adhesion-free cases in Group IT would 


have approximated 100 per cent if infection had not occurred in the two 


eases that showed adhesions. It was the definite cause in one and the 
probable cause in the other. 

In Group IV there were several cases in which the adhesions were so 
dense that great difficulty was encountered in separating them satisfae- 
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torily and in three instances tearing of the bowel wall occurred, which it 
is believed tended to offset the effeet of the transudate by virtue of the 
excessive trauma. 
TABLE ILI 
GROUP I GROUP II GROUP III GROUP IV 
Bowel Bowel scraped, Bowel Adhesions sepa 
scraped tincture of scraped rated at reop 
and tine- iodine applied and tinc- — eration in 
ture of and 20 per ture of Group I and 
iodine ap- cent glucose in iodine ap- 20 per cent 
plied normal salt plied at glucose in nor- 
solution intro- reopera- mal salt solu- 
duced intra- tion in tion introduced 
peritoneally Group II intraperi- 
toneally 
Number of animals 16 16 12 
Percentage of adhesions 100 13.5 100 
Grade of adhesions* (Iv) 12 0 9 
(itn) 2 0 
(zr) 3 l l 
Cry @O l 0 
Without adhesions 0 14 0 


» 


*IV, Dense to moderately firm adhesions over most or all of traumatized area ; 
III, moderately firm adhesions over most of traumatized area; JJ, moderately firm to 
easily separated adhesions of limited extent; J, easily separated adhesions of limited 
extent. 


SUMMARY AND CONCLUSIONS 


1. Hypertonic glucose in normal salt solution, aside from possible ef- 
feets of dehydration when used in excessive amounts, is entirely innocu- 
ous when placed within the normal noninfected peritoneal cavity. 

2. A large transudate forms which is completely absorbed within a 
period of twenty-four hours. 

3. This solution, when used intraperitoneally, possesses value in pre- 
venting the formation and re-formation of experimentally produced ad- 
hesions. 

4. It apparently confers a certain degree of nonspecific immunity 
upon the peritoneum. 

5. In the presence of gross peritoneal contamination the use of this 


solution, interfering with fibrin formation, hastens the spread of in- 


fection. 
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SIMPLE APPARATUS FOR THE RELIEF OF SOME PALSIES 
OF THE UPPER EXTREMITIES 


Pror. Dr. EUGENE P6LYA, BuDAPEST, HUNGARY 
I. WRIST DROP 


NE of the most disagreeable consequences of the palsy of the radial 


nerve is the loss of power of the digital flexors. They are not 
paralyzed, but still the patient is unable to produce their powerful con- 
traction; he cannot grasp with them strongly enough, and cannot hold 


any object securely. The reason is clear. The palsy of the antagonists 
brings about the shortening of the digital flexors, and hereby the ampli- 
tude of their movements is greatly reduced. One can grasp something 
powerfully enough only if the movement of flexion begins when the 
fingers are well extended. If at the beginning of the grasping move- 
ment the fingers are already in a flexed position (as they always are 
when musculospiral nerve is paralyzed), the grasp will be weak (Fig. 1). 
If the palsy of the radial nerve is of longer standing, the inactivity leads 
to atrophy not only of the extensors, but also of the flexors of the finger, 
and this condition may be aggravated by the loss of the memory of the 
motor functions of the palsied hand (Oppenheim). 

Therefore, it is important that in the treatment of radial palsy the 
condition of the digital flexors should also be duly regarded. It is not 
sufficient to treat only the cause of the palsy (the mechanical or toxie 
injury to the nerve) and treat this adequately (for instance, cure the 
chronic lead poisoning, repair the wound of the nerve, ete.) and to keep 
the paralyzed radial nerve itself and the muscles innervated by it in as 
good condition as possible (electricity, massage, hot baths, ete.). One 
must also care for the adequate function of the antagonists, which can 
be done only when one secures for the flexor of the fingers a possibility 
for powerful contraction, and this can be done only by keeping them in 
an extended position which will not hinder their contraction. This will 
also more or less secure the usefulness of the paralyzed hand even dur- 
ing the duration of the palsy and it will certainly facilitate and hasten 
the complete restitution in eases which are likely to heal. It will pre- 
vent, of course, the development of contractures. 

There are many complicated and expensive types of apparatus devised 
as substitutes for the failing function of the digital extensors; these are 
generally very uncomfortable. One can provide a very simple, cheap, 
and comfortable apparatus with the help of a glove and strips of garter 
elastic, and one need not wait days and weeks for the technician to make 
it. Any nurse can get it ready in a few minutes. I have used this sim- 
ple apparatus for many years in many eases and found it (as others 
have who have used it according to my advice) most satisfactory. The 
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patients were very happy that they could use their hands at onee when 
they put on this apparatus. One of its advantages is also that it can be 


washed or changed without much expense, and therefore kept constantly 
clean and hygienic. 


Fig. 1.—Photograph showing the position of the hands in musculospiral injury. 
Because of flexion of the fingers, the grasp is weak. 

Fig. 2.—Extension of the finger is secured by fastening elastic to a glove which is 
attached to the shirt or coat, correcting the malposition shown in Fig. 1. 

Fig. 3.—In the hyperextended position of the wrist and finger, it is possible to 
grasp tightly, thus overcoming any weakness occasioned by the position shown in 
Pig. 1 
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One takes a glove, preferably one of thin leather or tough cotton 


which does not tear easily, and fastens a strip of garter elastic all along 


the dorsal aspect of each of its fingers. These strips are fastened by 


sewing them tightly to the fingers of the glove from the region of the 
nails to the region of the metaearpophalangeal articulations. Then one 
sews the strips together, beginning in the region of the wrist, forming a 
common band which is then fastened with a safety pin somewhat above 
the middle of the forearm to the shirt sleeve (Fig. 2). It is good to 
handage the shirt sleeve to the forearm tightly with a few turns of band- 
age in order to avoid its slipping; that is, its being pulled down 
by the elastic. In the illustrations the band is shown fastened to the 


Fig. 4.—Position maintained by simple bandage consisting of the use of elastic 
bands sutured to the shoulder and to the ulnar and dorsal sides of the wrist of a 
jacket or blouse. In this way patients with Erb paralysis can touch the mouth, hair, 
and face with the involved hand. 
sleeve of a dark coat to show the white elastic more distinetly, but it is 
surer to fix the elastic in the above-described way to the shirt sleeve and 
it is also less conspicuous. As Fig. 2 shows, the garter elastic keeps the 
wrist and the fingers constantly in a somewhat hyperextended position 
and in this manner promotes the powerful contraction of the digital 
flexor muscles and a firm grasp (lig. 3). 


Il. ERB’S PALSY 


The most prominent and constant feature is palsy of the shoulder and 
the flexors of the elbow; whereas, the extension of the forearm as well 
as all the movements of the fingers are normal. Such an arm is com- 
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pletely useless, but it can be made useful by a broad strip of garter 
elastic which is sewn to the shoulder and to the dorsal and ulnar side 


of the wrist of a bedjacket, blouse, or suit-coat sleeve which keeps the 
elbow bent at an angle of 45 degrees and the hand at about the level of 
the mouth. The function of the triceps muscle being normal, this per- 
mits the patient to keep his hand in any position between 45 and 180 
degrees. This simple apparatus (Fig. 4) was constructed for a girl who 


contracted palsy of the Erb type after an operation. She was able with 
this apparatus to touch her mouth, her hair, and her face with her hands 
so that she could wash and comb her hair herself and use both hands 
when eating. She was a poor girl who lived alone and had to do all 
the work in her house, and she could do this perfectly with the help of 
her apparatus. She recovered from her palsy, but, until this happened, 
the apparatus made her perfectly able to care for herself. 





ETHYL CHLORIDE SPRAY FOR SPRAINED ANKLES* 


Lewis Cozen, M.D., ANbD 
3ENJAMIN S. HonttomBr, M.D., Los ANGELES, CALIF. 


REER in 1939 mentioned the use of ethyl chloride spray locally in 

sprained ankles. Novocain injection had been reported previously 
as giving instantaneous and permanent relief. Apparently, both the 
novoeain and the ethyl chloride spray ‘‘break up’’ the vasomotor 
paralysis, which is in no small part the cause of the pain as well as the 
local swelling. 

The technique of using the spray is quite simple. The area of tender- 
ness, generally in the region of the sinus tarsi, is localized as accurately 
as possible. This area is sprayed with ethyl chloride until the area is 
white. The patient is then allowed to walk off with no strapping or 
bandaging of any kind. If the pain has not disappeared, the usual ad- 
hesive strapping may be applied. 


The spray has been used in eight cases with satisfactory results. 
It may be of aid in eliminating the persistent swelling and pain in old 
ankle sprains. One of the eight patients treated first was seen two weeks 
after injury. The ethyl chloride spray was applied twice with a seven- 
day interval between the two applications. Diathermy, contrast baths, 
and an ice bandage had been of no avail in relieving the pain and 
swelling prior to the use of the ethyl chloride. 

Ethyl chloride spray will be used in the future in patients complain- 
ing of swelling and localized pain in the ankle aceompanying healed 
fractures of the ankle and foot. Whether the cause of the swelling and 
pain in such eases is an actual thrombophlebitis, as Homans postulates, 
there is little doubt that vasomotor paralysis plays an important part. 
Ethyl chloride spray may prove to be of value in selected cases of swel- 
ling and loealized pains affecting the ankle region. 
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*Since this paper was written, ethyl chloride spray has been used by the authors as 
an aid in the treatment of a number of orthopedic affections. An article on this sub- 
ject is to be published in the near future. 
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RADIATION THERAPY FOR RECURRENT SACROCOCCYGEAL 
CYSTS AND SINUSES* 
RosBert TurELL, M.D., New Yor, N. Y. 


Hk NUMEROUS studies on sacrococeygeal cysts and sinuses to date 

have been unproductive of unanimity of opinion as to the essential 
aspects of this lesion. The wide diversity of opinion regarding the 
etiology and genesis is responsible for the lack of understanding of 
this lesion. 

Most investigators agree that the sacrococeyvgeal lesion is congenital 
in origin and that it arises from the ectoderm. They disagree, however, 
as to whether nerve tissue or integument is the source of origin. For 
the sake of brevity we shall limit this discussion to the recent work of 
the two proponents of these opposite theories. Gage’ has presented ex- 
cellent evidence to show that sacrococeygeal cysts and sinuses arise from 
the caudal end of the medullary canal. He stated that in rare cases the 
sinus may extend into the sacrococeygeal joints, sacral canal, or to the 
dura and thus communicate with the subarachnoid space or cord. In- 
stances of meningitis originating from infected sacrococevgeal cysts, as 
well as the escape of cerebrospinal fluid from the sacrococcygeal lesion, 
have been reported. Gage furthermore showed the presence of nerve 
tissue and a persistent absence of sebaceous evsts in the depth of excised 
specimens. 

Fox,? on the other hand, presented embryologie proof to show that 
the invagination of normal ectoderm is the cause of sacrococeygeal cysts 
and sinuses. Gage® in a recent critique of Fox’s work stated that the 
latter ‘‘deseribed the development of the median raphe.’’ In passing, 
it should be noted that Stone* considers the sacrococcygeal eyst as an 
analogue of the preen gland of birds. The preen gland embryologieally 
and functionally resembles the mammary gland of the higher vertebrates. 

In the final analysis, it is acute or chronie infection which heralds the 
presence of the lesion to the patient and to the surgeon. Both judge 
the success or failure of the surgical treatment by the incidence of re- 
currence. Most surgeons believe that the important causes of reeur- 
rence are the failure of removal of the primary infected sear tissue and 
eradication of the infection. All branches of the sinus as well as ectopic 
epithelium should be removed during the original operation. Oblitera- 
tion of dead space is another important factor. 

it is generally conceded that the published reports on recurrence do 


not represent a fair cross section of the work done throughout the coun- 


try. The unreported unsuccessful results do not necessarily refleet the 
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caliber of work of the good surgeon. By the same token, excellent re- 
sults are not always obtained in the hands of the average surgeon. To 
evaluate the present status of this problem, Kleckner,® by means of a 
questionnaire sent to the leading proctologists of the United States, at- 
tempted a statistical study to show their experience with the choice of 
operation and the incidence of recurrence of the lesion. He found that 
there were recurrences in 48 instances (1.13 per cent) in 4,231 cases 
where excision and packing had been done. This is indeed a very ex- 
cellent record. Rogers and Dwight,® utilizing excision with cautery and 
packing, reported only 2 failures in a series of 140 consecutive, unse- 
lected, new and recurrent cases. In spite of their meticulous postopera- 


tive care, they encountered complications including abscess formation 


in 6 cases. In a previous communication Rogers’ reported a recur- 
rence of 30 per cent in the traced cases following radical block resection 
with packing. MeKirdie® reported a series of 87 patients who were 
operated upon by 24 different surgeons at the teaching hospital of the 
University of Towa Medical School. Sixty-one cases were followed. He 
found a recurrence in 7 out of 11 patients (63 per cent) where wide 
excision with packing was employed. This operative approach was used 
chiefly in the treatment of recurrent cases. 

Utilizing the operation of excision and primary closure of the wound, 
Gage® reported 42 of his own and 54 of Strug’s cases without a single 
recurrence. However, superficial and deep infections occurred during 
convalescence. Ferguson and Mecray® reported 3 recurrences in a series 
of 37 patients (8 per cent) after their modified type of excision and 
primary closure was done. Kleckner® reported recurrences in 85 out of 
365 eases (23.29 per cent) after excision and primary closure. Not all 
eases in this series healed by first intention; some wounds broke down 
but eventually healed. He also recorded a series of 103 cases of ex- 
cision and primary closure, where, during convalescence, the wounds 
had to be opened for drainage because of infection. These wounds later 
healed by ‘‘open granulation.’’ In this last group the incidence of 
recurrence was 4.8 per cent (5 cases). MeKirdie® observed 14 recur- 
renees (31 per cent) in 45 follow-up patients in whom excision and pri- 
mary closure with drainage were performed. It should be interpolated 
that primary closure is usually done on favorable cases. This fact not- 
withstanding, primary closure is sometimes followed by disastrous com- 
plications such as widespread gangrene of the wound and surrounding 
tissues caused by anaerobie organisms.’° ™ 

From the foregoing it is obvious that recurrences follow almost all 
types of operations. There are but few and fragmentary figures deal- 
ing with recurrences following operations upon recurrent cases. 

The following case histories are reported because they suggest effee- 
tive treatment. It should be added that the follow-up period has heen 
too short for the final evaluation of this method of therapy. 
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CASE REPORTS 


CASE 1.—A. S., a 37-year-old man, was seen on March 30, 19388, because of 
irritation in the perineum of one year’s duration, and purulent discharge from 
a recurrent sacrococcygeal sinus. The past history included a carbunele of the 
neck which occurred six years before and was controlled by radiation therapy, 
and an excision of the sacrococeygeal cyst two years before which remained healed 
for about two months. Since then he has had a continuous discharge from the 
operative wound. Examination was normal throughout except for the presence 
of an induration and reddening of the perineum with a small carbuncle on the 
left side, 3 em. from the anal orifice, and a recurrent sacrococeygeal sinus with 
three openings in the scar. The sinus measured about 5 cm. in length and extended 
cephalad. It was felt that purulent discharge from the sacrococeygeal sinus caused 
the cutaneous perineal lesion. The possibility of osteomyelitis of the coceyx was 
entertained but could not be ruled out definitely. After failure to effect improve- 
ment through better hygiene and topical medication, radiation therapy was decided 
upon. <A total of 675 r. (125 kv. unfiltered) was given to the perineum and the 
sacrococcygeal area over a period of two months. The sacrocoeccygeal sinus closed 
shortly before the cessation of treatment and remained closed for about five months 


when the patient disappeared. 


CASE 2.—R. A., a 24-year-old man, was seen on May 4, 1938, because of per- 
sistent purulent discharge from a recurrent sacrococeygeal sinus which was asso- 
ciated with moderate pain. Excision of a sacrococeygeal cyst had been performed 
about fourteen months before. The physical examination was normal except for 
an opening in the sacrococcygeal area 1 em. in diameter, with excoriation of the 
posterior perianal skin. He was given radiation therapy, 650 r., over a period 
of six weeks. The sinus has remained closed to date. The scar appears to be 
softer in quality and more bluish in coloration than those commonly observed else- 


where. There has been no pain since the closure of the sinus. 
DISCUSSION 


The first case herein reported is of special interest. The concomitant 
cutaneous lesions in the perineum did not respond to simple topieal 
treatment. Therefore, radiation therapy to the perineal and sacrococ- 


ceygeal lesions was given a trial. After a lapse of eight weeks, during 


which time 675 r. of unfiltered radiation therapy were given by a 
dermatologist, the perineal cutaneous lesion showed marked improve- 
ment, and the sacrococcygeal sinus closed. Lack of prolonged follow-up 
studies makes it impossible to state the final outeome in this instance. 
The foregoing observation, however, led to further clinical investigation, 
and to this presentation. 

Beeause of the gradual improvement observed during the course of 
radiation therapy in the first instance, another patient with a reeur- 
rent infected sacrococeygeal sinus (Case 2) was subjected to similar 
therapy. After the administration of the 250 r., there was cessation of 
the purulent discharge. 

Two additional cases of recurring, infected sacrocoeeygeal sinus were 
subjected to radiation therapy. One case received a total of 825 r. The 
remaining cases required less than 700 r. The wounds all healed within 
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a period of two months. The quality of the sear tissue in all cases ap- 


peared to be inferior to that observed in wounds elsewhere in the body. 

During and after the period of radiation therapy, rigid hygiene of 
the infected and neighboring parts was insisted upon. To date there 
have been no recurrences. Should reeurrences take place, a second 
course of radiation therapy may be considered. It is conceivable that, 
when all branches of the sinus or ectopic epithelium are incompletely 
removed during the original operation, radiation therapy may fail, and 
reoperation may become necessary. 

For the preparation of this article a perusal of the literature was 
made and only one paper dealing with radiation therapy in this eondi- 
tion was found. Smith'? used radiation therapy in two cases postopera- 
tively with good results. Our technique of administration was essen- 
tially the same as that used by him, but our dosages were larger. 


SUMMARY 


1. Radiation therapy is advocated as a substitute for operation for 
the reeurrence of infected sacrococeygeal sinus. Illustrative case re- 
ports are given. 

2. Reoperation may be indicated in cases where branches of the sacro 
coceygeal sinuses or ectopic epithelium were incompletely removed at 
the original operation. 
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THE CONSERVATIVE MANAGEMENT OF SIGMOLDOSCOPIC 
PERFORATION 
Myron A. Sauuick, M.D., New York, N. Y. 
(From the Mount Sinai Hospital, Service of Dr. John H. Garlock) 


REE intraperitoneal penetration of the rectum or sigmoid during the 


course of instrumental examination is always a serious accident. The 
occurrence of this complication, when recognized, is generally held to 
call for immediate laparotomy for closure of the perforation. Even 
when operation is performed early, the mortality rate in these eases is 
high. When operative treatment is attempted after an interval of sev- 
eral hours, the outcome has proved almost invariably fatal.! 

The grave prognosis usually attendant upon the customary surgical] 
handling of sigmoidoscopie perforation merits the recording of a ease 
of this type successfully treated by conservative measures. This experi- 
ence, although limited to a single ease, is reported in the belief that, 
under certain circumstances which will be defined below, expeetant 
measures may be preferable to operative treatment. 


CASE REPORT 


K. K., female, aged 70 years, was admitted to the Mount Sinai Hospital on 
the surgical service of Dr. John H. Garlock in the afternoon of August 26, 1957 
(Hosp. No. 4183808). 

About three hours previously, she had been sigmoidoscoped by an experienced 
gastroenterologist. During the course of this examination, the patient had = sud- 
denly experienced intense left lower abdominal pain accompanied by severe cramps. 
The physician at once suspected the possibility of rupture of the bowel, withdrew 
the instrument, and referred the patient for hospital admission, 

Sigmoidoscopic examination had been undertaken in the attempt to determine 
the source of bleeding from the lower intestine which had occurred intermittently 
for two years. Earlier studies by barium enema and proctoscopy had been negative. 

Examination.—The patient was seen on the ward shortly after her admission 
to the hospital. She was a small, poorly nourished, pale, rather feeble, elderly 
woman in moderate discomfort. Her rectal temperature was 99° F.; the 
blood count was 11,800 white blood cells, with SS per cent polymorphonuclears. 
Her abdomen was full but not tense. Generalized tenderness was present. There 
was no muscular rigidity; no palpable masses could be found. There was no 
dullness in the flanks or fluid wave. Liver percussion was normal. 

A scout abdominal x-ray film had been taken with the patient upright. This 
was reported to show no evidence of free intraperitoneal gas. 

Course.—In view of the patient’s generally poor physical state, together with 
the absence of definitive local signs or systemic reaction, conservative management 
was decided upon although it was felt that there had most likely been a visceral 
perforation. General supportive measures were instituted. 

On the following afternoon the patient’s temperature rose abruptly to 102.4°. 
She complained of pain in the right shoulder and an increase in lower abdominal 


discomfort. Distention was more marked. No flatus had been passed, Liver 
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dullness was now obliterated. Local tenderness was greater, and rebound tender- 
ness was present over both lower abdominal quadrants. 

Roentgenologic examination at this time showed a large collection of free gas 
below the right leaf of the diaphragm and a smaller amount on the left side. 
(Fig. 1.) 


With the definite establishment of the diagnosis of visceral perforation and in 
the face of signs of increasing peritoneal irritation, the advisability of surgical 
intervention was again considered. The case was discussed by the staff, and it 
was agreed that operation should be withheld. The following reasons were held 
to justify this decision: The patient was a poor surgical and anesthetic risk. 
It might prove difficult to locate the perforation and to close it, particularly if 
a neoplasm were present, necessitating a prolonged operation. Since more than 
twenty-four hours had already elapsed after the accident, the likelihood of benefit 
from operation seemed small. The natural defenses of the peritoneum to the 
spread of infection would be disturbed by the manipulation. It was felt that, 
with continued conservative and supportive measures, the patient might localize 
the infection. 


Accordingly, the method of treatment was not altered. The next morning, the 


So A 


patient seemed slightly better. On the third day after admission, definite improve- 
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had 


perature was at a lower level. The abdomen was somewhat softer, although dis- 


ment was noted. Flatus been 





passed per rectum spontaneously. The tem- 






tention and tenderness persisted. On September 1, the sixth hospital day, the bowels 






moved, with the evacuation of a large amount of fresh fluid blood and a huge 






clot. By rectal examination, a broad area of pelvic induration was found. Rectal 





bleeding continued on the following day. The hemoglobin fell to 50 per cent. 






Transfusions of citrated blood were given on September 1, 4, and 6. From then 





on gradual improvement continued. The patient was discharged home on Sept. 






12, 1957, seventeen days after her admission to the hospital. The pelvic mass was 





diminishing in size but was still firm. The patient was afebrile. 






Subsequent roentgenologic examination by barium enema failed to show any 





definite evidence of organic lesion in the sigmoid colon. The patient was last 






heard from on March 18, 1959, about one and one-half years after leaving the 






hospital. She then felt well and was doing her own housework, but still had 





occasional rectal bleeding which had not been further investigated. 







COMMENT 







ven in the most skillful hands, perforation during proctoseopy and 
sigmoidoscopy can and does oceasionally occur. It is an unfortunate 






commentary on the status of medical recording that these aecidents go 






practically unmentioned. Reports of traumatic rupture of the lower 





colon from other causes are numerous. Instances of impalement, com- 






pressed air blowouts, and foreign body and enema tip penetrations are 






frequently cited. Yet thorough search disclosed only two case reports 






in the American literature dealing directly with proctoscopie perfora- 
tion.*** Of these cases, one, in which laparotomy was done, resulted 
fatally, and the other, treated expectantly, recovered. Another patient 






with this complication, in England, failed to survive operative treat- 





ment.* In the foreign language journals, also, case reports of this com- 






plication are infrequent.” ° 






The most comprehensive article on this subject is by Crohn and 





Rosenhak,! who collected, among other types of traumas arising out of 






sigmoidal manipulation, thirty-nine cases of rupture resulting from 






sigmoidoscopy. These cases were compiled from the literature and per- 






sonal observations, but chiefly by questionnaire. In tabulating results, 






these authors did not differentiate between sigmoidoscopie perforation 





and that due to therapeutic and other diagnostic procedures. Their 






findings indieate a mortality of about 50 per cent, even with immediate 






operation. Of the patients operated upon seven or more hours after 





perforation, there was not a single recovery in five cases. 






There were four cases of sigmoidoseopie perforation treated on the 





ward services of the Mount Sinai Hospital during the years 1933 through 
1938. Of these patients three were admitted to the hospital with this 
complication, and there was one instance in which the accident occurred 






to a patient already in the hospital. Operation was earried out in three 





eases, with one death and two recoveries. One patient, whose ease his- 






tory is given above, was treated successfully without operation. It is 
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significant that in each of the patients operated upon, although the 


perforation was into the free abdominal eavity, no gross peritoneal 


spilling of bowel content was found. The laceration in each instance 


was small, not readily exposed, and its closure was technically difficult. 
DISCUSSION 


The patient who is the subject of the present report experienced a 
perforation of the lower colon into the free abdominal cavity while 
undergoing a sigmoidoscopie examination. The condition was promptly 
recognized by the attending physician, and she was referred to the hos- 
pital without delay. Because of the patient’s advanced age and gen- 
erally poor physical condition, treatment was restricted to conservative 
measures and operation was not undertaken even though the diagnosis 
of visceral laceration was proved. The satisfactory outcome with prompt 
recovery, in this case, serves to support the value of nonoperative man- 
agement of this complication, particularly in view of the high mortality 
rate reported when active surgical measures have been employed. 

The relative cleanliness of the empty lower bowel in patients who 
have been prepared for instrumental examination by enemas and irriga- 
tion and the well-known capacity of the peritoneum, especially in the 
pelvis, to effectively combat or localize infection that is not overwhelm- 
ing should be considered by surgeons who are faced with this problem. 
The sigmoidoscope, due to its size, lacerates the colon without actually 
penetrating into the abdominal cavity. The tear usually takes place 
anteriorly at or near the rectosigmoidal junction, a loeation where the 
sigmoid and small intestine ean fall across the opening and serve to wall 
it off. These factors tend to result in the formation of a limited rather 
than a disseminated infection. Operative manipulation may disturb 
rather than assist this favorable defensive setup. Considering the in- 
different success experienced with operative treatment, the peritoneum, 
at least in patients of poor risk, deserves a chanee to fight its own battle 
without interference. 

The foregoing is not intended to infer that operation be withheld in 
all eases of sigmoidoscopic perforation. When the diagnosis has been 
made early and the patient is otherwise in good condition, it is agreed 
that laparotomy is advisable. Conservative treatment is to be reserved 
for the elderly and poor-risk patients and for eases in which, for one 
reason or another, there has ensued a delay of several hours either in 
establishing the diagnosis of perforation or in instituting treatment. In 
such instances, it is felt that a successful outcome is more likely to fol- 
low from conservative measures than with surgical intervention. It is 
also well, perhaps, to stress the point that conservative management is 
not meant to be synonymous with ‘careful neglect.’’ These patients 
require active employment of all the measures called for in the Ochsner 
treatment of peritonitis: hospitalization, opiates, rest of the alimentary 
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tract, the administration of parenteral fluids, and, in some instances, 
repeated blood transfusions. Close observation is essential so that ecom- 
plications such as hemorrhage and the development of localized abscesses 
may be promptly recognized and cared for efficiently. Essentially this 
means that accidents arising out of sigmoidoscopy should be individ- 
ualized and not treated routinely. Only in this way can the present 
poor results be improved. 


CONCLUSIONS 


1. Perforation of the bowel during sigmoidoscopie examination need 
not necessarily call for immediate abdominal exploration. 

2. The mortality rate in cases operated upon for this complication 

high. 

3. The fact that the lower colon has usually been thoroughly cleansed 
prior to the examination makes gross contamination of the abdominal 
cavity unlikely. 

4. The ability of the peritoneum to take care of infection that is not 
overwhelming deserves consideration. 

d. Recovery can occur through the employment of expectant and sup- 
portive measures alone. 

6. In aged and poor-risk patients with sigmoidoscopie perforation and 
in cases where there has been a delay of several hours in establishing 


the diagnosis or in instituting treatment, conservative rather than opera- 


tive management is suggested. 


Acknowledgment is made to Dr. H. Neuhof, Dr. R. Colp, and Dr. A. Hyman 
for the privilege of including, in this report, a case from each of their respective 
services. 
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A NOTE ON THE RELIABILITY OF ROENTGENO- 
GRAPHICALLY DETERMINED PINEAL GLAND 
SHIFT IN BRAIN TUMORS* 


R. YorKE Herren, M.D., Pu.D., PortLAND, ORE. 


ECENT articles’ on the roentgenographice displacement of calei- 


fied pineal shadows place an apparent valuable aid in the hands of 


one who wishes more sharply to localize intracranial neoplasms. To test 
the validity of this aid, 194 cases of microscopically proved primary 
brain tumor were arbitrarily selected. Among this number there 
were 80 cases with calcification identifiable in the pineal gland in 
either the lateral or anteroposterior view. Eleven of these were 
purely subtentorial and 68 purely supratentorial in location. One 
case was a papilloma of the choroid plexus of the lateral ventricle 
which seeded to the cerebellum and so was both supra- and subtentorial 
in location. 

In this report the designation of normal or abnormal positions of 
the pineal shadows is in accordance with either the method of Vastine 
and Kinney? or the proportional method of Fry.* * 

Of the 11 subtentorial tumors with calcified pineal glands, only 2 
produced a displacement of the gland from its normal position. One 
case, a posterior fossa meningioma, showed a lateral shift as viewed in 
the anteroposterior films; and the other, a cholesteatoma, showed an 
upward and forward shift. The one case which seeded to the posterior 
fossa showed no displacement of the calcified gland. 

Of the 68 supratentorial tumors, 31 produced a displacement of the 
calcified gland from its normal position. Six of these cases displayed 
a shift in the lateral as well as the anteroposterior view. So in this 
material there are 21 instances of abnormal position of the gland in 
the lateral views and 16 instances of abnormal position of the gland 
in the anteroposterior views. In 14 of the 16 instances of pineal 
shift in the anteroposterior views, the shift was away from the side 
of the tumor and in 2 instances the shift was toward the side of the 
tumor. In the 21 instances of pineal shift in the lateral views, the 
direction of shift was down in 5 eases, back in 8 eases, down and back 
in 7 eases, and up in 1 ease. 

The locations of tumors producing downshift were: frontal, 3; third 
ventricle, 1; and intralateral ventricular, 1. The locations of tumors 


» 


producing back shift were: frontal, 3; frontotemporal, 1; fronto- 
Received for publication, November 27, 1939. 
*The author wishes to express thanks to Dr. W. P. Van Wagenen, Rochester, N. Y., 
whose material is herein reported. 
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parietal, 2; and temporal, 2. The locations of tumors producing down- 


and-back shift were: frontal, 4; frontotemporal, 1; temporal, 1; 






frontotemporoparietal, 1; and pituitary adenoma, 1. The location of 






the one tumor producing an upshift was in the sella turciea, a pituitary 





adenoma. 





It is instantly apparent that any aid in the loealization of brain 





tumors which is roughly dependent upon a postadolescent age in the 





subject is valueless in that large group of tumors occurring in adoles- 






cence and preadolescence. Furthermore, either from a priori reason- 






ing or from the data presented, there appears to be little hope of 






assistance in those tumors whieh lie below the tentorium ecerebelli. 






Ilowever, a priori reasoning might lead one to expect assistance in the 





localization of supratentorial tumors. I*rom the data presented, how- 






ever, it seems that this is only true in lateralizing the tumor, a feat 





sometimes difficult but more often quite sure. Unfortunately, here 






again we must subtract from the value of the pineal shift since in 






the anteroposterior views the calcified gland is viewed in its narrowest 






diameters and positive identification is further made difficult by over- 






lying shadows of frontal sinuses and their trabeculae. Also in 2 of 





the 14 eases herein presented the shift was actually toward the 






side of the lesion. Regardless of the location of the tumor, pineal 






shift in the lateral roentgenogram is almost always back, down, or 





both. The reason for this fact is not immediately apparent, but it is 






supposed that the stereotyped shift is a function of the semirigid 






erescentic falx cerebri which must direct any expanding force on 





either side of it downward and baekward in the direction of the most 





free space. 
Coneerning the type of tumor most likely to produce pineal shift, 






little can be said from these data other than that the gliomas, the 
most frequent type of tumor, are closely followed by the meningiomas. 
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Editorials 











VERY NOW and then, and lately it seems with increasing fre- 
quency, a section of tissue is brought for microscopic examination. 
This is done on the assumption that a surgeon who is constantly remov- 
ing diseased portions of the human anatomy also must know something 
about the differences between the normal and the pathologie appear- 
ances under the microscope. There is a measure of truth in this, pro- 
vided that the surgeon has a natural curiosity about the reasons for his 
being a surgeon. And a goodly number of surgeons have acquired 
proficiency as pathologists, some even being rated as experts in spe- 
cial fields. 

The main difficulties in microscopic diagnosis are centered about the 
granulomas and neoplasms, since the acute inflammatory lesions rarely 
cause trouble. From the time of Virchow, pathologists have been aceus- 
tomed to prepare sections for examination so that a generous slice of the 
material ean be shown. This fixed type of tissue block requires time for 
dehydrating and staining. The end result is a distorted desiceate of the 
original cells, but it gives a picture of the relationship to the surround- 
ings, a very important requisite in the determination of malignancy. 
It is true that there have been pathologists in the past who have claimed 
to be able to diagnose malignaney from a single or a very few isolated 
eells. The majority of pathologists, however, do not assume this ability 
for themselves. 

Attempts to study the cells with vital stains have been earried out. 
This would appear to be a logical method, but so far, except for the blood 
cells and some brain tumors, little has been done with it. It has not 
gained a hold as a popular method for the study of pathologie material. 

In an endeavor to speed up reports on suspected material, several 
methods have come into being during recent years. In addition to frozen 
sections we have the punch biopsy in which a fragment is speared, 
hooked, and then severed by the outer sheath of a hollow needle; and 
the aspiration or suction biopsy in which a hollow needle is introduced 
into the suspected mass and suction made with a syringe so that some 
material is drawn up into the needle. This is then smeared on a glass 
slide, stained, and examined. 

Experience with frozen sections is variable. Sometimes a diagnosis is 
easily made; for other sections, nothing definite can be said. The sur- 
geon can make a diagnosis in practically every instance from the gross 
appearance alone if he is an accurate observer. 
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It may be that there is a field for punch and aspiration biopsy. Cer- 
tainly there is no harm in trying to make a diagnosis in advaneed or 
inoperable malignancies by these methods. The physician may get 
enough idea of the nature of the growth to formulate a rational treat- 
ment. This may save the patient unnecessary radiation, for example. 

It has not been my fortune to find either of the above methods other- 
wise to be especially useful. In my experience the material gained by 
these procedures is sparse. A few clumps of cells, with much granular 
debris and a seattering of red blood corpuseles, makes an interesting 
guessing contest with the odds slightly in favor of cancer over the field. 
The cell clumps often look more like musical notes than any kind of 
pathologie picture. There is no pattern by which infiltration of normal 
structures may be realized. The cellular detail is poorly defined. Ocea- 
sionally a clump of cells may be identified as cartilage, fat, ete., but it 
would be a risk to the patient and to the surgeon to determine the treat- 
ment by this evidence alone in most cases. Of course, it is now eonsid- 
ered good form to try some radiation treatment first. This being done, 
the diagnosis is effectively scrambled until recurrence or metastasis 
clarifies the nature of the original picture. 

From this it may be inferred that I have a personal prejudice against 
the newer methods of biopsy. My own conviction in the light of experi- 
ence is that the old fixed tissue stains give the greatest accuracy; that 
frozen tissue sections come next but are much inferior and that the sur- 
geon had better place more reliance on his gross picture in doubtful 
eases ; that punch biopsy stands still lower in the seale; and that aspira- 
tion biopsy is least reliable. It takes a good deal of guessing and imagi- 
nation to state accurately what the material really is in the latter two 
types of biopsy. This may be due to inexperience on my part, but the 
most I have been able to do with these methods is to report ‘‘malignant,”’ 
‘‘eartilage,’’ ‘‘fat,’’ ‘no diagnosis,’’ which are rather broad generaliza- 
tions with little accurate information. If there is enough question about 
a diagnosis to warrant a biopsy, why not get a real specimen of the tis- 
sue for examination? If the patient has some inoperable, advanced 
malignant condition, on the other hand, suction biopsy may be all that 
is necessary to satisfy the curiosity of the attendant. 

—John J. Morton, M.D. 
Rochester, N. Y. 


Training of the Clinical Pathologist 


-* THE TURN of the century and up until 1920 there were very 
few clinical pathologists. With the evolution of medicine and with 


the development of various laboratory procedures, the field of the pathol- 
ogist broadened so that, while tissue pathology was still the major field, 
the supervision and in many instances the actual work in other labora- 
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tory branches had to be done by that individual. In all except the 
largest hospitals today the pathologist is expected to supervise hematol- 


ogy, serology, bacteriology, parasitology, biochemistry, and the rapidly 
expanding field of hormone and endocrine assay which requires the co- 
ordinated application of biochemistry, physiology, and pathology. Ob- 
viously the average hospital cannot afford specially trained experts in 
each of these fields, so that the practical solution is through the use of 
the clinical pathologist. 

Conversely, the clinical pathologist cannot be an expert in all of the 
aforementioned subjects but does need more instruction than is offered 
in courses leading to the degree of Doctor of Medicine. A casual sur- 
vey reveals very few medical schools or hospitals in the United States 
prepared to offer training in tissue pathology and simultaneously the 
additional training either to do or to supervise the work in the related 
subjects. In many hospitals associated with medical schools, special 
laboratory procedures are carried out by that division in the school. 
With only a few exceptions, clinical pathology is taught to medical stu- 
dents by the department of medicine and in many instances with com- 
plete disregard of the correlation which might be had in subjects funda- 
mental to clinical pathology. As an example, it is not unknown or 
unusual to have one hypothesis and nomenclature of blood formation 
taught in histology, and a second in pathology, only to have both upset 
by the introduction of a third in elinical pathology. 

As a prerequisite to special training in ¢linical pathology, a general 
rotating internship should be required. It should then be possible in 
three years of graduate work, devoting the major part of time to pathol- 
ogy, to have both formal courses and practical laboratory train- 
ing in the other basie branches. Contact with patients should be en- 
couraged, since frequently the proper interpretation of laboratory data 
depends on the correlation of clinical and laboratory findings. 

It should be possible in at least the majority of class A medical schools 
for the department of pathology, in conjunction with other departments 
of basic sciences, to arrange courses of graduate instruction designed to 
give at least the knowledge for supervisory capacity. All medical schools 
should be able to offer the work in bacteriology and biochemistry, but 
there are many schools in which courses in hematology, serology, and 
parasitology are both inadequate and unsatisfactory. However, for at 
least five years, under the auspices of the American Society of Clinical 
Pathologists, refresher courses have been presented in tissue pathology 
and hematology which have served as a valuable medium of instruction 
and fulfilled a definite need in this regard. There is imperative need 
for graduate work and the time has come for medieal schools to offer 
improved facilities in training clinical pathologists which will be on a 
par with those offered for other specialists in medicine. 

—Frank J. Heck, M.D. 


Rochester, Minn. 
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Specific Therapy in Acute Staphylococcal Sepsis 


HE UBIQUITOUS staphylococcus is a biologic agent that causes a 

variety of infections, ranging from a relatively benign pyodermia to 
a fulminating and fatal septicemia. While most staphylococeal intfee- 
tions occur as localized lesions, occasionally the local defense mechanism 
breaks down, resulting in a blood stream invasion and the establishing 
of metastatic foci. The invasiveness of the staphylococcus is dependent 
upon certain characteristics of the bacterial cell, and at times upon 
potent exotoxins elaborated by the organisms. Consequently, staphy- 
locoecal bacteremia and septicemia should imply not only the presence 
of viable bacteria in the blood, but also their toxie soluble products. In 
general, the aim of therapy in acute staphylococcal sepsis is to keep 
the infection loealized, and to prevent the dissemination of organisms 
and toxins through the tissues and blood. 

It is generally recognized that a persistent bacteremia is attended by 
serious consequences for the patient. The mortality rate is high. Death 
is often due to an overwhelming toxemia. In recent years many in- 
vestigators have attempted to elucidate the features of antibacterial and 
antitoxic immunity in patients with staphylococcal infections. Interest 
in the toxin-antitoxin relationship was heightened by the Bundaberg 
disaster of 1928 in which a number of children died shortly after being 
injected with diphtheria toxin-antitoxin. It was found that the bottle 
containing the prophylactic had been contaminated with staphylococci, 
and the recipients had been killed by a lethal staphylococcal exotoxin. 
Since then, through the work of Burnet, Dolman, Stookey, and Burky, 
the exotoxins of staphylococci have been more clearly defined. At the 
present time, many recommend the use of a potent staphylococeal anti- 
toxin in the treatment of acute sepsis with bacteremia. It has been 
shown that the survival period is prolonged in animals injected intra- 
venously with living staphylococci and treated with antitoxin as com- 
pared to untreated controls. ? Encouraging clinical results have been 
reported by those treating patients with antitoxin. It would appear that 
the antitoxin has a beneficial effect on the acute toxemia but that it 
does not prevent the establishment of metastatic lesions. It must be 
admitted that the antitoxins now available have a limited therapeutic 
value, and some patients are not apparently benefited by their use. 
This may be due in part to the fact that highly invasive strains of 
staphylococci may produce little or none of the soluble factors which 
the antitoxin neutralizes. Furthermore, the antitoxin has no demon- 
strable effeet upon the living bacterial cell; in other words, it is not 
bactericidal in its action. One of the soluble factors elaborated by prob- 


ably all pathogenic strains of staphylococci is leucocidin. This agent 


is destructive for leucocytes, and, since the role of phagocytosis is so 
important in the defense mechanism against staphylococci, it has been 
suggested by some investigators that the most valuable antitoxin would 
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be one containing a high titer of antileucocidin. Such an immune serum 
would be indirectly antibacterial, as well as antitoxic, since the organ- 
isms are presumably killed by being phagocyted. Antitoxins used in 
this country have little or no antileucocidin. Valentine and Butler® 
in England have recently reported on the therapeutic use of a serum 
containing antileucoeidin, and the product merits further trial. 

Many attempts have been made to introduce into patients therapeutic 
agents that will have a direct effect upon the organisms. While some 
of the procedures appear valid, experimental evidence concerning their 
bactericidal action is lacking. A method of serotherapy that is often 
used is the transfusion of a patient with the blood from an immune 
donor. This donor has either been actively immunized with organisms 
isolated from the patient, or has recently recovered from a staphylo- 
coceal infection. While patients recovering from a staphylococeal septi- 
cemia have a high titer of antitoxin in their blood as compared to nor- 
mal individuals, it would appear more reasonable to use the more potent 
commercial antitoxins obtained from immunized animals. There is sug- 
vestive evidence, however, that convalescent human sera, in addition to 
antitoxin, have precipitins and agglutinins for the staphylococcus. But 
the results of this form of therapy in general have been discouraging, 


and more precise immunological and clinical data on the value of im- 


mune transfusions in staphylococcal sepsis are needed. 

Julianellet has recently presented encouraging results in the treat- 
ment of patients with staphylococcal septicemia using an immune rab- 
bit serum. He had previously found that all pathogenic strains of 
staphylococci possess an intracellular polysaecharide, which is different 
from the polysaccharide present in nonpathogenic strains. He had also 
observed that only the sera of patients recovering from severe staphy- 
lococeal infections contained precipitins for the specific carbohydrate 
of pathogenic staphylococci. On the basis of these observations, he ad- 
ministered to a group of patients with staphylococcal septicemia an im- 
mune rabbit serum containing a high titer of precipitins for the carbo- 
hydrate fraction of staphylococci. This type of therapy appears rational 
and merits further investigation on a larger group of patients. 

Several enthusiastic clinical reports are available concerning the use 
of staphylococcal bacteriophage in the treatment of severe sepsis. It 
is difficult to correlate these clinical findings with the indifferent results 
obtained in animals experimentally infected and treated with bacterio- 
phage. Available experimental evidence would indicate that bacterio- 
phage therapy may actually be harmful.° There is an urgent need for 
more carefully controlled observations in human beings to whom bac- 
teriophage is exhibited before this form of therapy can be accepted for 
general use. 

Various chemotherapeutic agents have enjoyed their era of popularity 
in the treatment of staphylococcal infections. Of these, neoarsphena- 
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mine has remained in favor from year to year. Occasionally, an individ- 
ual with a serious staphylococcal septicemia has recovered following 
treatment with neoarsphenamine. This sequence of events has also 
occurred in patients who have received no specific therapy. It would 
appear that the most promising results with neoarsphenamine are ob- 
tained in patients with infections involving the urinary tract. Un- 
fortunately, little is known about the mechanism of the action of neo- 
arsphenamine. 

With the introduction of sulfanilamide and related compounds into 
the therapy of infectious diseases, it was the general hope that at last 
an effective specific agent or agents were available for the treatment of 
staphylococcal sepsis. The dramatic entrance of prontosil into the 
medical world was in the form of a report on its successful use in the 
treatment of a patient navine staphylococcal septicemia. Such hopes 
were short lived. It is now generally agreed that, whereas prontosil and 
sulfanilamide are effective in the therapy of staphylococcal infections 
of the urinary tract, they possess little value in the treatment of deep- 
seated lesions and septicemia. Attention should be called to the im- 
portant observations of Carpenter and Barbour,’ who, in well-controlled 


experiments, found that mice were protected against lethal doses of 


staphylococcal exotoxin when the toxin was mixed with sulfanilamide 


before injection. 

Clinical and experimental data are accumulating, indicating that 
sulfapyridine is of considerable therapeutie value during the acute 
stage of staphylococcal septicemia. Long and Biiss' have stated that 
sulfapyridine is the most effective chemotherapeutic agent that we 
possess against such infections. This statement is voiced by others. 
It has been shown that mice infected with lethal doses of staphylococei 
and then given sulfapyridine survive for much longer periods of time 
than normal controls or those given sulfanilamide.* In vitro studies 
reveal that both sulfanilamide and sulfapyridine have a_ bacteriostatic 
and bactericidal action upon many strains of pathogenic staphyloeocei 
when added to whole defibrinated blood.’ The effects are more pro- 
nounced with sulfapyridine. In treating patients with sulfapyridine, 
it has been found necessary to maintain the level of the drug in the 
blood between 10 and 15 me. per 100 ¢.¢. for several days. The elinieal 
results are less striking than those that are observed in the therapy of 
pneumococcal and streptococcal infections. Because patients may tol- 
erate sulfapyridine poorly when it is given orally, it is often expedient 
to administer the sodium salt intravenously. In conjunction with sulfa- 
pyridine therapy, frequent transfusions may be necessary, and loealized 
lesions should be drained at the proper time. Several patients at the 
University of Minnesota Hospitals with severe staphylococeal septicemia 
have been treated with sulfapyridine. The results have been most 
encouraging. It should be pointed out that the exhibition of the drug 
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may not prevent the formation of metastatic lesions.  Sulfapyridine 
does not appear to have any effect upon chronic lesions, such as osteo- 
myelitis. Whether staphylococcal antitoxin should be used along with 
sulfapyridine has not been established. A priori, it would seem that 
both should be given on the grounds that circulating exotoxin would 
be neutralized by the antitoxin. 

Sulfapyridine offers a more hopeful outlook for patients with acute 
staphylococcal septicemia than we have had in the past. The rapid 


developments taking place in the field of ehemotherapy will undoubtedly 


find new chemical derivatives whieh will be less toxic, and probably 
more effective against the staphylococcus. Promising drugs now under 
investigation are sulfathiazole and sulfamethylthiazole. Serotherapy 
will command more attention in the future. It is not unlikely that 
potent antibacterial and antitoxic sera will be available and will be 
administered simultaneousiv with some of the newer chemotherapeutic 
agents. 
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MISCELLANEOUS 
Preanesthetic Medication. 


Aims: Anesthesia is concerned not only with protecting the patient 






from pain during surgical operation, but also from fear of the opera- 





tion. Alexander and Cullen (1986) discuss these points. Aims of 






preanesthetiec medication are to bring about a minimum of fear, a 






maximum of confidence, depression of general metabolism, obtundation 






of reflex irritability (without jeopardizing the vital processes), and 






fortification against hazards of the operation or anesthesia to be under- 





vone. In principle at least, these aims are as old as surgery itself. In 






ancient times mandragora and Cannabis indica were employed to dispel 






fear and later pain. In 1869, Claude Bernard demonstrated the value 






of preanesthetic medication (See Gwathmey’s textbook) in laboratory 





animals. 






Intravenous Morphine: While morphine sulfate has been used 





therapeutically for nearly 140 vears, it is only comparatively recently 






that it has been used intravenously. About ten years ago the method 






began to be popularized in Kurope. Betlach (1937) describes the sensa- 






tions produced by intravenous morphine: **Some complain of dizziness, 






tinnitus, tachyeardia, and a feeling of warmth. Iaintine with a quick 






recovery occurs rarely. Vomiting follows intravenous injection less 






frequently than subcutaneous administration. ...’’ At the Mayo Clinic 





from 4% to 14 grain is dissolved in 2 ¢.¢. water and injected under 






sterile conditions; first about 4%, grain is slowly injected, and then 






thirty seconds are allowed to elapse. If no signs of idiosynerasy have 






appeared, the drug is then injected very slowly until the desired effect 





is obtained. Chief uses for the intravenous administration of morphine 






are: as an adjunct to regional anesthesia, for analgesia in peroral 





endoscopy, as a supplement to a waning spinal anesthesia, for the rapid 






control of visceral colics and cardiae pain, for preoperative medica- 





tion in emergencies. The advantages of intravenous administration 






over subeutaneous are that the drug can be administered at the moment 






needed, full analgesic effects are immediately obtained, and the dose 





can be regulated accurately. 






Waters (1938) has presented a study of morphine, scopolamine, and 






atropine and their relation to preoperative medication and pain relief. 






This study of preanesthetie medication is to be reported in detail later. 
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Premedication and the Quantity of Anesthetic Agent Needed: The use 
of premedication in anesthesia has several purposes, as pointed out 





































above; among these is the aim of lessening the psychic shock to the 
patient about to undergo the ordeal of a surgical operation, by the 
production of a serene, aequiescent state of mind. When larger doses 
of such agents are employed, the aim is to diminish the quantity of 
anesthetic agent necessary to reach a given level of anesthesia. Calderone 
(1935) has measured the ether concentration in dog’s blood at the on- 
set of surgical anesthesia, again at the point of respiratory failure, 
without premedication, and then after morphine in doses comparable 
to those used clinically. The concentrations of ether in the blood, with 
and without morphine, were practically the same in each case for the 
production of surgical anesthesia or respiratory failure. The same 
result was found after subanesthetie doses of amytal were given as 
preliminary medication. This agent had no effect upon the blood-ether 
concentration necessary to produce surgical relaxation or respiratory 
failure. When doses of this barbiturate great enough to produce anes- 
thesia in their own right were used, a little less ether was required for 
respiratory failure than when ether alone was used. In these bar- 
biturate experiments there was little, if any, summation of effect in the 
clinical range. The additive actions were not striking. The real 
advantage of preliminary medication appeared to be, according to 
these experiments of Calderone, the mental relaxation and repose 
afforded. 

Generalization on the above findings is impossible at this time, and, 
indeed, some doubt is thrown upon their accuracy by the more recent 
study of Robbins, Baxter, and Fitzhugh (1939). This group studied 
cyclopropane, not ether as Calderone did. Perhaps these two agents 
vary in regard to the effects of preanesthetie medication, but it seems 
unlikely. At any rate, Robbins and his associates found that in dogs, 
following the use of a dose of morphine considered to be comparable 
to that used clinically, the blood concentration of cyclopropane re- 
quired to produce abdominal relaxation is reduced by 48 per cent, that 
required to abolish the wink reflex is reduced by 27 per cent, and 
yet the amount required for respiratory arrest is not reduced at all. 
The factor of safety with eyclopropane is thus increased. Similar 
results were obtained with amytal and sodium barbital premedication. 
Elimination of Anesthetic Agents.— 

Inhalation Agents: The lipoid-blood partition coefficients (olive oil- 
water, as actually measured) are for the following substances: acetone, 
0.23; ether, 3.20; cyclopropane, 34.20; divinyl ether, 41.30; chloroform, 
100.00. 

The last three are plainly of a different order of magnitude than the 
first two. These last three can be described as lipotropic. The overall rate 
of elimination of the first two and the initial period of elimination for the 
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last three is undoubtedly governed by the factors of alveolar ventila- 
tion, pulmonary blood flow, and the air-water distribution ratio (Wid- 
mark, Haggard). However, the final rate of elimination of the lipo- 
tropic substances, after a thirty-minute transition period, is determined 
primarily by the slow rate of diffusion of the substance from the fat 
deposits in the body (Ruigh |1939]). The final rate of elimination of 
an anesthetic agent which has a high oil-water partition coefficient is 
regulated chiefly by the duration of the anesthesia and the quantity 
of fat present in the body. 

Barbiturates: In any consideration of the barbiturates, several points 
are of interest: Why do some of the compounds act more quickly than 
others, even though all have been administered intravenously, and why 
does prolonged action occur in some cases but not in others? In an at- 
tempt to explain why, upon intravenous injection of the sodium salts 
of barbital and phenobarbital, there is a marked delay in the onset of 
action, Whereas with amytal, pentobarbital, and evipal anesthesia is 
produced promptly, Bush (1937) determined the apparent ionization 
constants of these agents. Irom these, the hydrolysis of the sodium 
salts and the acid-salt ratios at the pH of the blood were estimated ; 
however, these values are such that there is no correlation apparent 
between them and the rate of onset of anesthesia. 

Butler and Bush (1939) have considered the effects of N-methyl- 
barbital and of N, N’-dimethylbarbital. The qualitative effects of these 
are similar. Apparent effects of small doses disappear quickly; but, 
following the administration of large doses, the first severe reactions 
are followed by prolonged, less intense effects. To account for this 
behavior they have suggested two plausible explanations: First, that 
the rate of inactivation, although initially high, may decrease as the 
duration of anesthesia increases; second, that in the animal body these 
substances may be transformed into less active compounds, these less 
active agents producing the aftereffects of large doses. The second 
hypothesis has been studied experimentally. Shonle, Keltch, Kempf, 
and Swanson (1953) have considered the question of elimination of 
barbiturie acid derivatives in the urine. 

They state that a molecule of amytal is five times as effective as a 
molecule of barbital and that a molecule of pentobarbital is ten times 
as effective in producing anesthesia in rats. 

While 90 per cent of small doses of barbital are excreted, only from 
40 to 50 per cent of large doses are excreted in the urine; so apparently 
the body ean break down barbital. 

Beeause of their large alkyl groups, barbiturie acid derivatives sueh 
as amytal are less water-soluble and more lipoid-soluble than barbital, 
and, therefore, they should be removed from the blood stream by the 
nervous tissue more rapidly than is barbital. 

Amytal and pentobarbital are excreted in the urine of men and dogs 


only in trace: ‘f at all, following administration of their sodium salts; 
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but under the same conditions, barbital and phenobarbital are ex- 
ereted as such. They suggest that amytal and pentobarbital are 
rapidly and completely destroyed in the body. 

These workers have suggested that detoxification of the barbituric 
acids might be related to opening of the pyrimidine ring. Butler and 
Bush (1939) showed that such breakdown products were not in the 
two cases studied responsible for the prolonged effects of the bar- 
biturates. They next attacked the problem of whether the loss of 
physiologic activity of N-methylbarbital and N-methylphenobarbital 
might be related to the accumulation of demethylated products. They 
showed that the activity of the methyl compound is always above that 
of the corresponding demethylated compound. This, as they point 
out, is compatible with the hypothesis that the N-methylbarbiturie 
acids are demethylated, the reaction progressing rapidly at first, slowly 
later. Other hypotheses are not necessarily incompatible with the 
data presented; for example, a detoxifying mechanism which involved 
conversion to inactive compounds would be just as consistent with 
the data, if the rate of such a reaction proceeded rapidly enough. 

To test the demethylation hypothesis, Butler and Bush gave in- 
travenously to dogs injections of pure N-methylphenobarbital in anes- 
thetic doses. None of this compound was recovered from the urine, 
but they obtained pure phenobarbital (4 per cent of the theoretical). 
Under similar circumstances, but using N-methylbarbital, the pure 
demethylated compound was recovered in the urine in amounts up to 
44 per cent of the theoretical, while only from 2 to 3 per cent of the 
N-methylbarbital was recovered. Butler and Bush present data sug- 
gesting that their yields of demethylated products account for the 
disposition of about one-half of the N-methylbarbital and about one- 
quarter of the N-methylphenobarbital, thus indicating that demethyla- 
tion must be in large part responsible for the shorter action of these 
methyl compounds. This does not exelude the possibility of other 
important reactions as well. Such appear to be especially likely in the 


ease of N-methylphenobarbital. The data presented show only the 


average rate of demethylation, and the early high rate of detoxification 
may be due principally to some other process. 

This work makes it quite clear that the course of anesthesia under 
the short-acting N-methylbarbiturie acids may be influenced by the 
detoxification products. The piling-up of still active breakdown 
products is an undesirable factor here that must be reckoned with in 
any consideration of continuous or repeated injection procedures. 

Weese (1938) states that the same depth of anesthesia was pro- 
dueed by the same dose of evipal in rabbits on repeated anesthetiza- 
tions (eight) the same day. Chapman and Veal give indirect evidence 
against this. 

The Fate of Drugs Used in Spinal Anesthesia: Bullock and Mac- 
Donald (1938), in considering the fate of drugs used in spinal anes- 
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thesia, review the literature on the subject. They describe a technique 
for the estimation of local anesthetics derived from para-amino-benzoic 
acid in cerebrospinal fluid, blood, and urine. Their conception of what 
constitutes the usual concentration of procaine used clinically is exactly 
twice the concentration considered to be the maximum allowable in 
this country. Their studies have been conducted in eats. They make 
the interesting observation that, if the spinal anesthesia be repeated 
an hour or two after the return of tendon jerks, the drug disappears 
more slowly and the anesthesia lasts longer. This is interesting in 


regard to the use of the ‘‘continuous”’’ spinal anesthesia technique. 

Only from 3 to 5 per cent of the injected dose of procaine (sub- 
arachnoid) was eliminated in the urine of both animals and man, even 
though very large doses were administered. 

Their examinations of the blood indieate that only exceedingly small 
amounts are absorbed. 

Koster, Shapiro, and Leikensohn (1938) have studied the concentra- 
tion of procaine in the cerebrospinal fluid of the human being following 
subarachnoid injection in 122 patients who were placed in the Tren- 
delenburg position. 

Encephalography With Anesthetic Gases. 

Aird (1936) has worked out a procedure for testing gases for en- 
cephalography in experimental animals (dogs). Nitrous oxide and 
ethylene were found to be the most promising and better than air or 
oxygen, he states. He reports true anesthetie effects of some gaseous 
agents administered by the lumbar route. 


Newman (1936) employed nitrous oxide for encephalographie injee- 


tion in patients with rather poor radiologie results. No evidence of 
anesthesia or sedation was observed. Subsequent headache was 
oreatly reduced. Better radiologic results were obtained with ethylene. 
The necessary period of hospitalization was reduced from three days 
when air was used to 1.85 days with ethylene (twenty-six patients). 
In one subject the spinal fluid pressure was followed for five hours 
after the injection. After one hour a negative pressure of 13 em. of 
water was observed, presumably due to the rapid absorption of the gas. 
This required another hour to return to zero. The possibly serious 
consequences of this pressure change deserve consideration. 

The use of anesthetic gases for encephalography appears to be 
questionable, not only on account of the uncertainty of pain reduction, 
but also beeause of their extremely rapid rate of absorption which 
subjects the central nervous system to a considerable negative pressure. 
This rapidity of absorption makes it necessary to reinject the gas if 
repeated pictures are required. 

Anesthetic Agents and Resistance to Pneumococcal Infection. 

Much speculation and a considerable number of papers have been 

devoted to problems concerning the effeet of aleoholie intoxication 
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and of anesthesia upon infection and immunity. In this literature two 
main facts (Piekrell [1938]) stand out: Tirst, most observers agree 
that infected intoxicated animals die sooner than similarly infected 
hut nonintoxicated ones; however, few of these studies have been 
properly controlled. Second, no satisfactory explanation for any re- 
sistance-lowering effect has been established. 

Pickrell reviews the literature, starting with the findings of Koch 
in 1884, who observed that most of the people who became sick during 
cholera epidemics used aleohol to exeess. Koch tested this in the 
laboratory and confirmed the observation in rabbits. The review is 
earried down to more recent times, through the outstanding paper of 
Capps and Colemann who showed that, for any particular age period, 
there was a definitely increased pneumonia mortality proportional to 
the degree of alcohol consumption. For the whole series (3,422 
patients with pneumonia), ‘‘excessive drinkers showed a mortality of 
49.87 per cent, moderate drinkers, 34.4 per cent, and abstainers or oe- 
casional drinkers, 22.45 per cent.’’ 

From the numerous papers reviewed the conclusion is inescapable 
that infected intoxicated animals die sooner than similarly infected 
nonintoxieated controls. Piekrell (1938) set out, first, to determine 
whether aleoholic intoxication lowers the resistance to pneumococeal 
infection, and, second, to discover how this is effected, if so. During 
the course of these studies he also included a few observations upon 
the effects of ether and of avertin anesthesia in regard to resistance 


to infection. The primary concern of this paper was not with the ordi- 


nary anesthetics. It is regrettable that, if ether and avertin were to be 


referred to at all in this excellent paper, more details were not given, 
as, for example, in regard to depth of anesthesia and its duration in 
all cases. 

Rabbits were used in these studies. In all experiments the procedure 
was to immunize a group of animals by the injection of Type IT anti- 
pheumococcus serum, to intoxicate some, and to infect all; in addition, 
intoxicated and nonintoxicated nonimmune controls were infected 
intradermally with the same dose of Type I pneumocoeci. 

It is clear from the experiments carried out that loss of immunity 
to Type I pneumococecus occurs during alcoholic intoxication and 
during ether or avertin anesthesia. (As already suggested, more 
data are desirable in the case of the anesthetics. ) 

ollowing intracutaneous injection of Type I pneumocoeccus, the non- 
intoxicated immunized group showed macroscopically only a minute 
erythematous lesion. These animals did not develop a positive blood 


culture. They survived. 


The nonintoxieated nonimmunized rabbits ‘‘developed a_ large, 
edematous, hyperemic and purpurie lesion.’’ These animals all de- 


veloped a positive blood eulture and died within eighteen hours. 
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The striking observation was then made that no macroscopic lesion 


developed in any of the intoxicated animals. The same significant 


results were found under ether or avertin anesthesia. Microscopically 
it was found in these rabbits that almost no leucocytie infiltration had 
occurred and that the bacteria were growing in the tissues in swarms, 
whereas in the nonintoxicated animals, great leucocytic infiltration 
occurred and no bacteria could be found in the sections after nine 
hours. 

An outstanding observation is described in the following sentence: 
‘‘Neither the intoxicated rabbits nor the anesthetized rabbit developed 
any lesion whatever at the site of infection until they began to recover 
from the narcosis, when there appeared a progressive edematous and 
hemorrhagic lesion which soon spread (from the flank) to the belly 


) 


surface.’’ This finding is of such importance in anesthesia that much 
more checking of the point in regard to the anestheties is desirable 
than has yet been carried out. It would be of particular interest to 
know if the finding holds for the prolonged anesthesia common under 
avertin. 

Subsequent studies showed that, if bacteria ean grow uninhibited by 
the body’s defenses for from three to five hours, inflammation develop- 
ing after that may be unable to overcome them. 

These findings appear to be of great clinical importance and, inei- 
dentally, support the attitude of many as to the questionable wisdom 
of using alcohol as a therapeutic measure when any infection is 
present. 

I'urther experiments were carried out in vivo to show that aleoholie 
intoxication does not impair the phagoeytie power of leucocytes. It 
was also demonstrated that alcohol intoxication or ether or avertin 
anesthesia produced no effect upon the number of nonmotile leucocytes 
in the blood of man or animals. 

From these studies it seems clear that loss of immunity during 
aleoholie intoxication or ether or avertin anesthesia is due, not to a 
paralysis of leucocytes, but rather to their failure to emigrate. It is 
suggested that this failure to emigrate may be due to an effect of 
anesthesia or intoxication upon the vascular inflammatory mechanism ; 
however, the evidence for this is by no means certain. It seems better 
to let the matter rest by saying that, although the mechanism is 
obseure, it has been shown that intoxication and anesthesia aet to 
prevent the usual inflammatory reactions in the tissues. 

Does Ether Anesthesia Protect From Anaphylactic Shock? 

Many attempts have been made to settle experimentally the ques- 
tion of whether ether anesthesia will protect from anaphylactie shock. 
Most of these studies were inadequately controlled, so that no positive 
conclusions could be made; yet one frequently hears it dogmatieally 
stated that ether anesthesia will protect against shock from tetanus 
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antitoxin, for example. Quill’s report (1937) of the death of a patient 
is enough to throw serious doubt on this statement. Ie describes 
the case of a man who died under ether anesthesia, apparently of 
anaphylactic shock following the administration of tetanus antitoxin, 
at the end of an operation for a gunshot wound of the abdomen. (Un- 
fortunately this case is confused by the fact that the man had received 
a blood transfusion. ) 

In discussing the paper on Koontz and Shackelford referred to below, 
Harris reealled Dew’s work on hydatid disease. Dew states: ‘‘Owing 
to the abolition of the anaphylactic state by general anesthesia, grave 
symptoms rarely, if ever, occur at operation, even if much hydatid fluid 
is spilt into the wound. There is no doubt that operations on these 
cases under local anesthesia carry with them some risk of anaphylaxis, 
and I have personally observed one patient operated upon by a col- 
league in whom a fatal result with all the symptoms of anaphylactic 
shock occurred.’’ Dew also says that, if fluid is spilled at the time of 
operation, delayed anaphylactic phenomena sometimes appear after 
the effects of the general anesthesia have worn off. Tropical surgeons 
are said to be so completely convinced of the protective action of 
ether anesthesia that it is axiomatie that all operations for suspected 
hydatid disease (including exploratory puncture) should not be done 
under local anesthesia. 

Koontz and Shackelford have made detailed observations of the 
response of guinea pigs sensitive to foreign protein, when injection 
of shocking doses of the protein, both with and without ether anes- 
thesia, have been made. Sixty-five sensitive animals were injected 
under ether anesthesia; fifteen died. Sixty-nine sensitive animals were 
injected without anesthesia; thirty-three died. Of importance also 
is the observation that all of the unanesthetized group that survived 
showed marked symptoms of anaphylaxis, while none of the anes- 
thetized group did. Of course, the anesthetic may have masked some 
of the clinieal signs of anaphylaxis. The conelusion appears to be 
justified, however, that ether anesthesia significantly reduces the per- 
centage of deaths from anaphylaxis when animals sensitive to foreign 
protein are given shock-provoking injections during the period of 
anesthesia. The considerable number of deaths that did oceur even 
under anesthesia make it clear that, if the results obtained in the 
gvuinea pig are transferable to man, it is not a safe procedure to give 
tetanus antitoxin to patients under ether anesthesia without previous 
tests for sensitivity. On the other hand, it does appear probable, 
although certainly not proved, that a patient who was sensitive to 
horse serum would be less likely to have a reaction if the injection 
were made while he was under ether anesthesia. 

Farmer (1938) reealls Besredka’s demonstration that anesthesia may 
prevent fatal anaphylactie shock in guinea pigs. It has been suggested 


that this protecting action of anesthetic agents is more likely due to 
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peripheral action on the bronchial musculature than to any central 


nervous system action. In Dale’s theory of anaphylaxis it is assumed 


that anaphylactic contraction of plain muscle is caused by histamine 


or histamine-like substances. Farmer (1938) has shown that anes- 
thetics belonging to various chemical groups inhibit the histamine 
contraction of plain musculature (intestinal strips from guinea pigs). 
This inhibiting action of the anesthetics can be enhanced by substitu- 
tion of aliphatic radicals with increasing carbon atoms, substitution of 
a phenyl group, and halogenation. Apparently the inhibiting action 
is inereased by procedures which increase anesthetic potency. It 
seems probable from the data presented that the inhibitory action 
described is due to the relaxing effect of anesthetics upon plain muscle. 
Anesthesia, the Fetus, and the Newborn Infant. 

The recent introduction of numerous new sedative and anesthetic 
agents into obstetries has had much to do with focussing attention upon 
the response of the fetus and the newborn infant to the anoxie effects 
of some of these drugs. An interest in this problem is certainly not new 
in many medical centers; but it is chiefly in the past few years that a 
general awareness seems to have developed that, with the use of certain 
agents in obstetrics, or perhaps with the unwise use of these agents, 
the infant may pay too high a price for the mother’s comfort, as Dr. 
Irving has put it. Corrective measures have too often arisen only 
after tragic experience. One good result of these experiences has been 
to stimulate an interest in the physiology of the fetus and the newborn 
infant. Profit from such studies extends beyond obstetries into all 
medicine, for the intelligent interest of obstetricians in asphyxia neo- 
natorum has done much to bring about a general knowledge of the evils 
of anoxia in patients of all ages. 

It has been repeatedly demonstrated that respiratory movements are 
not initiated at birth. The beginnings of respiratory activity were 
recently shown by Bareroft and Barron (1936) to originate early in 
embryonic life. 

They have shown in the sheep (which has a gestation period of about 
157 days) that rhythmic trunk movements associated with ordinary 
respiration are developed between the thirty-eighth and forty-ninth days 
of fetal life. At this stage they cannot be elicited by asphyxial condi- 
tions of the blood. At about the forty-ninth day the frequency of these 
movements becomes more rapid, and they become more powerful. After 
the fiftieth day the rhythmic movements disappear as a spontaneous 
phenomenon, but stoppage of the blood flow in the umbilical cord will 
elicit them. The article by Bareroft (1938) contains further informa- 
tion. 

The failure to recognize that the fetus has a special physiology was 
responsible for much misconception here. Snyder and Rosenfeld 
(1937, a) have amply demonstrated this. They have succeeded when 





496 SURGERY 


others failed or obtained half truths, by a new approach to observation 
of the fetal respiratory system, new in that they dispensed with the 
complicating factor of anestheties, except when specifically studying 
their effects. They employed a technique which involved inhibition 
of labor. They have studied the fetuses of rabbits, cats, guinea pigs, 
and human beings. 

Outstanding findings are that the fetal respiratory movements are 
depressed or abolished by oxygen want.* Ilowever, this alone does 
not establish that some oxygen want may not have been responsible 
for the initiation of the movements. It is conceivable that this is true 
and that further oxygen want might depress them. Bareroft (1938) 
has discussed this possibility. Snyder and Rosenfeld consider that the 
depression effected by oxygen want is evidence that the carotid body 
mechanism is not functioning in the (rabbit) fetus before birth. 
Carbon dioxide deficit results in depression or apnea of the fetus. 
This shows that a certain level of carbon dioxide is essential to main- 
tain fetal respiration; yet excess carbon dioxide has little or no effect. 
It is evident from these data that the fetus is peculiar in comparison 
with the mother; the failure of oxygen want or carbon dioxide excess 
to stimulate respiration is unlike the adult (unless, of course, the stage 
had then been reached where these factors depress respiration). 

The rate of respiration of the fetus varies according to its stage of 
development. It is several times more rapid in postmature fetuses 
than in premature ones. 

The respiratory system of the fetus is peculiarly sensitive to anes- 
thesia; respiratory movements of the fetus may be abolished at a level 
of analgesia at which respiration is not impaired in the mother. Ether, 
nitrous oxide, divinyl ether, paraldehyde, phenobarbital, pentobarbital, 
and chloral hydrate all were found to have depressing actions. Cyelo- 
propane was found to be the least depressant. Great significance 
must be attached to the finding of the extreme sensitivity of the fetus 
to the depressant effects of the common anesthetic agents. 

Observations of the fetal movements transmitted through the ab- 
dominal wall were made in a series of women near term. (Snyder and 
Rosenfeld, 1937, b.) It was thus possible to recognize unmistakably 
spontaneous fetal movements which continued at a regular rhythm 
for many minutes. Two chief types were recognized: one is charac- 
terized by a rapid rate (about 60 per minute) and a shallow exeursion ; 
the other, the less common type, appears as a sudden deep excursion, 
at a slower rate (about 15 per minute). The first resembles thoracie 
respiration, and the latter, abdominal breathing. 

Dye studies, microscopic lung examinations, and various experi- 
mental studies indicate that the breathing of amniotie fluid is a normal 
function of fetal respiration. From the studies available, the conelu- 


sion is inescapable that in man, as well as in animals, the respiration 


*However, see Barcroft above. 
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is not initiated in the child at birth but extends far back into em- 
bryonie life. Failure to accept observations made long ago is probably 
due to the fact that fetal apnea may easily be caused by the depressant 
drugs and anesthetic agents used at birth, this apnea incorrectly being 
considered normal. 

it seems plain that respiratory failure of the newborn infant must 
he regarded as suppression of previous normal activity rather than fail- 
ure of some new mechanism to begin functioning at birth. The question 
is not what causes the first breath, but rather, when apnea occurs, what 
factors have caused suppression of the normal activity. 

In recent years great inereases in the use of preliminary medication 
at childbirth have made it apparent that much needs to be learned 
about this practice. Clinies like that maintained at the Boston Lying-In 
Hospital are doing much to bridge the gap between the pharmacologist 
and the clinician through controlled studies. In that clinie Clifford 
and Irving (1937) have studied problems of analgesia and anesthesia in 
relation to the newborn infant. ‘*The ultimate fate of present methods 
of analgesia may well hinge on the price the infant must pay for the 
mother’s comfort.’”’ 

Several pertinent facts are reviewed (loc. cit.) concerning the normal 
physiology of the fetus and the newborn infant. As already described, 
the human fetus makes rhythmic respiratory movements in utero which 
continue as breathing, following birth. In utero the full-term human 
fetus exists normally in a state of cyanosis, with a mean capillary oxygen 
unsaturation (11.1 volumes per cent). At birth the circulation of the 
placenta is impaired by the retracting uterus, with increased unsatura- 
tion of the capillary blood, so that at birth the arterial blood of the fetus 
contains less oxygen than the maternal venous blood. Cyanosis at birth 
is, then, not abnormal; it becomes so only if prolonged. 

Intrauterine anoxia of the fetus is accompanied by an accumulation 
of lactie acid in the fetal blood. The respiration fails, and the blood 
pressure falls in the presence of severe anoxia. The skin is blanched 
and cold at birth. When such fetuses are delivered at term, the onset of 
respirations is much delaved or never appears. Trauma to the fetus 
through cerebral edema or hemorrhage may produce this same clinical 
picture at birth. 

It has been shown that respiratory movements of animals in utero can 
be retarded and arrested by morphine, the barbiturates, ether, and 
other drugs. When this is the ease, great difficulties are presented in the 
way of establishing extra-uterine breathing, and these may account for 
pathologic prolongation of the c¢vanotie state of these newborn infants. 
Such fetuses may be pallid and atonie. 

In this study of Clifford and Irvine, 410 cases were considered. Using 
the above criteria, 63 per cent of the infants in the pentobarbital-sodium 
amytal group (260 cases) were physiologically normal, whereas in the 


morphine-pantopon series (100 cases), only 43 per cent were physio- 
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logically normal. Active measures of resuscitation were required in 3 
per cent of those receiving barbiturates, while 23 per cent of those re- 
ceiving morphine-pantopon required active resuscitative measures. Ab- 
normally prolonged cyanosis was present in 23 per cent of the former 
group, while it was present in 38 per cent of those given an opiate. 
The only two infant deaths of the study occurred in the pantopon series. 
These and other facts are presented which indieate that the use of 
morphine or pantopon in obstetric analgesia is unsatisfactory for the 
mother and dangerous for the infant. 

Clifford (19384), in a consideration of the obstetrie management of 
premature labor (304 premature infants), found that, in every ease 
(seven eases) in which morphine was administered to the mother within 
one and one-half hours of delivery, the infant died. At birth these 
infants showed embarrassed respiration, and they presented the clinieal 
picture of asphyxia, respiratory center failure. Clifford, in a further 
investigation (loc. cit.), found that, in 850 consecutive premature infant 
deliveries, 752 mothers received no morphine within four hours. of 
delivery, with an infant mortality of 36 per cent. Ninety-eight mothers 
received morphine within four hours of delivery, with an infant mor- 
tality of 60 per cent. 

Common obstetrie parlance describes any baby that fails to breathe at 
birth as ‘‘asphyxiated’’ whether this be due to oxygen lack, cerebral 
hemorrhage, or congenital defect. Eastman (1936, a) prefers that the 
term ‘‘asphyxia neonatorum’’ be applied to infants who fail to breathe 
at birth, because of an inadequate supply of oxygen during labor. 

Irving has shown that when mothers received no analgesie drugs or 
anesthesia, 98.1 per cent of the babies breathed immediately after birth. 
When the mothers received nitrous oxide-oxygen and ether, 80 per cent 
of the babies breathed immediately after birth; when the mothers re- 
ceived barbiturate analgesia with scopolamine, rectal ether, or paralde- 


hyde, from 50 to 65 per cent of the babies breathed immediately after 
birth. 
The work of Snyder and Rosenfeld and others makes it clear that the 


treatment of apnea at birth should consist of an effort to preserve and 
safeguard a mechanism already in active existence. 
Matters of interest to the anesthetist in the treatment of asphyxia 
neonatorum are (Eastman) : 
A. Posture. 
1. To accomplish the drainage of mucus from the respiratory 
passages. (Lowering of 15° from the horizontal is enough.) 
2. Avoidance of any posture which might aggravate a beginning 
cerebral hemorrhage. 
B. A pressure of 14 em. H,O is necessary to expand the alveoli in the 
newborn infant’s lung. 
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(. Removal of mucus and debris under direct vision with a laryngo- 


scope is indicated in severe asphyxia with the placement of an intra- 


tracheal tube in such eases. 
D. The use of CO, is probably contraindicated, at least not indicated. 


Eastman (1936, b) has carried out fetal blood studies in an attempt to 
evaluate the role of anesthesia in the production of asphyxia neonatorum. 
The bloods of fifteen infants delivered without anesthesia were used as 
controls. He finds that chloroform (four cases) has no demonstrable 
effect on fetal blood oxygen saturation, but is undesirable because of its 
toxie effects upon the mother. Ether (eight cases) produces a slight 
depression in the fetal blood oxygen saturation, but insufficient to injure 
the fetus. When nitrous oxide-oxvgen (twenty-eight cases, various pro- 
portions) is administered to mothers, as 85:15 or weaker, for periods of 
less than five minutes, some fetal anoxia may be produced, but without 
harm to the baby. When the nitrous oxide mixture contains only 10 per 
cent oxygen or less, marked degrees of fetal anoxia oceur with occasional 
profound asphyxia neonatorum. 

A study of the effect of obstetric anesthesia upon the oxygenation 
of the maternal and fetal blood has been made by Smith (1939). De- 
terminations were made of the oxygen content of arterial and venous 
blood of women during labor. Three groups of mothers and their in- 
fants were similarly studied at the moment of birth during routine 
deliveries under ether, under nitrous oxide-oxygen, and under eyelo- 
propane anesthesia. It was observed that ether anesthesia elevated the 
maternal oxygen capacity and the oxygenation of maternal venous 
blood. Fetal oxygenation appeared to be satisfactory. It is interest- 
ing to observe in passing that all of the patients except one received 
ether by open cone; notwithstanding this, the blood of the fetus was 
better oxygenated with ether and room air than was the case when 
80 per cent oxygen was used with cyclopropane. 

Under cyclopropane, the maternal blood showed considerable eleva- 
tion of oxygenation in both the arterial and venous samples. Curiously, 
the blood of infants delivered under eyclopropane was poorer in 
oxygen than that of those born under ether, poorer even than that of 
those (reported elsewhere) delivered without maternal anesthesia. 

In this study no definite relationship could be observed between 
anoxemia in the fetus and apnea of the newborn infant. T*etal anoxia 
is probably only one of several factors which operate to produce 
apnea. 

Cyclopropane was found to be present in the fetal blood in almost as 
high concentration as in the maternal blood; but only about one-half 
as much nitrous oxide was found in the fetal as in the maternal blood. 

Smith coneludes that, judging “‘by biochemical data, eyclopropane 
as an obstetrical anesthetic would appear to be perhaps less safe for 


the infant than the clinical appearance of the mother would indicate.’ 
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And he states further that ‘‘the use of ether appears to offer the least 
disturbance of normal oxygenation of fetal blood.”’ 

Schreiber (1938) has observed in a study of 500 patients with symp- 
toms of cerebral damage that most cases of cerebral birth injury are 
associated with apnea at birth, and further that the depressing effect 
upon the respiratory center of birth analgesics given in greater than 


pharmacologic dose is directly related to the degree of apnea. The 


extent of the apnea is related directly to the severity of the cerebral 
symptoms after birth, and this, in turn, is directly related to the 
amount of damage to the brain tissue. It seems evident here that the 
use of analgesics in greater than pharmacologic dose may be, in many 
instances, the causative factor of fetal anoxia, with resultant brain 
damage in the infant. 

Further information is presented in the panel discussion on cyanosis 
of the newborn by MeKhann, Clifford, Green, Baty, Farber, and Teel 
(1938). An editorial in the Journal of the American Medical Associa- 
tion (1938) presents summarizing statements coneerning asphyxia of 
the newborn infant. 

Draper and Whitehead (1938) have attempted to determine in 
dogs the margin of safety between the states of analgesia and respiratory 
arrest produced by ether, divinyl ether, and chloroform. Their findings 
are in accord with those of others and are of interest because of the care 
with which they have been obtained. Ether, the least potent of the three 
agents, had the greatest margin of safety. Chloroform was most potent, 
but also had the lowest margin of safety. Divinyl ether oeeupied an 
intermediate position on both counts. Resuscitations from forty-five 
deliberate, standardized overdoses of divinyl ether and from forty-two 
ether overdoses were in all cases successful. After forty-nine overdoses 
of chloroform, there were six dogs, or 12 per cent, that could not be 
resuscitated. 

Danforth and Danforth (19388) have studied the influence of pento- 
barbital sodium upon the duration of labor. They state that the first 
stage of labor is more than two hours shorter in primiparous women 
who have received pentobarbital than in those who have not; this is 
not so in multiparas. They suggest that the barbiturate hastens the 
dilatation of the cervix. Not enough details as to dosage, controls, ete., 
are given to allow analysis of the data. 

Graham and Pettit (1938) have added a barbiturate (allyl-isopropy] 
harbiturie acid) to an ether-oil solution for rectal administration at 
delivery. From 101 cases, they consider that prolongation of labor 
two hours in primiparas and five hours in multiparas (as compared to 
standard textbook estimation) the greatest objection to the use of the 
procedure. 

Bourne and Pauly (1939) have discussed the use of pentothal and 
thioethamy] in obstetrics. 
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Levi and Krinksy (1936) report that the intravenous or intra- 
muscular administration of coramine decreases the duration of post- 
partum anesthesia due to nembutal and paraldehyde used together. 

Whatever the merits or demerits of spinal anesthesia in obstetrics, 
Mallinson (1938) has not presented very convincing arguments against 
the use of spinal anesthesia in pregnant patients. He describes a 
death under spinal anesthesia of such a patient who had one day previ- 
ously experienced a ‘‘heavy loss of blood’’ by vagina, this following ten 


‘ 


days of ‘‘continuous slight bleeding.’’ She was deseribed as pale. 
Although no data are provided as to the character of the blood, pre- 
sumably she had suffered great blood loss from a ruptured ectopie 
pregnancy. Whether the patient is pregnant or not, spinal anesthesia 
is hardly the method of choice in a potential shoek patient who has 
experienced great blood loss. 

Graffagnino (1938) deseribes the use of peridural anesthesia in 
eynecology and obstetries, as have also Graffagnino and Seyler (1938). 
Anesthesia in Warfare. 

Schmid (1937) presents a German viewpoint in regard to the allevia- 
tion of pain in military medicine. [lis paper takes up the problems 
of transportation and anesthesia in caring for the wounded during war. 
The author divides the early care into three phases: (1) Making |the 
wounded] fit to be transported and their transportation; (2) field 
surgery |in the field hospital]; (3) later transportation and further 
treatment. 

He considers certain fundamental points in the organization of the 
sanitary service, the importance of testing the value of methods in peace- 
time, and the lessons learned in the last war. He divides anesthesia into 
two phases: 

I. Treatment of the pain of wounds, under which he considers : 
1. Morphine and pantopon 
2. Scopolamine-eucodal-ephetonin 
3. Keeping [the wounded] quiet 

II. Anesthesia for operation, under which he considers the merits, uses, 

and limitations of : 

1. Local anesthesia (which ean be extensively used) 

2. Chloroform (still first in his opinion among agents for field 
surgery ) 
Ethyl chloride 
Kther and vinethene 
Gas anestheties (nitrous oxide, ethylene, acetylene) 
Rectal anesthetics (rectal ether-oil + avertin) 


Intravenous anesthetics (pernocton, eunarcon, and evipan) 


He concludes that the range of anesthetics for field surgery is much 
the same as in 1914-—ehloroform, ether, novoeain, and morphine, with 
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the addition of scopolamine-eucodal-ephetonin (to take the place of 
veronal), ethyl chloride, and intravenous anesthetics. 

An English point of view is presented by Mitchiner and Cowell (1939) 
who consider the problem of anesthesia for patients injured in warfare 
(air raids). Wherever possible, nitrous oxide-oxygen should be used, 
they state, and, if necessary, it should be fortified with ether. ‘In 
no circumstances should spinal anesthesia be used in such eases, for the 


ys 


resultant fall in blood pressure is very hard to combat... .’’ They con- 
sider local anesthesia undesirable in regions already edematous and con- 
ducive to the growth of organisms. Nerve block may be useful, but it is 
often impossible to determine ahead of time the limits of operation. 
The patient’s mental condition is such that it is usually better that he 
be unconscious. ‘‘Chloroform (except in hot climates) ... must not be 
used .. . for the risk of cardiac failure is very great.’’ 

Chambon, Hubert, and Périer (1937) state that, in dogs poisoned 
by phosgene, nitrous oxide or cyclopropane is better for anesthesia 


oe 


than ether. The animals are less ‘‘sensitive’’ to the two former 


agents. 
The ‘‘Ideal’’ Anesthetic Agent. 

The qualities expected in an ‘‘ideal’’ anesthetic gas have been con- 
sidered by Seevers and Waters (1938) from the points of view of the 
four individuals chiefly concerned. The patient wants an induction of 
anesthesia which is rapid and pleasant and a recovery period free of 
discomfort. The surgeon asks that the agent be nonexplosive, that it 
not inerease bleeding, and, most important, that it effeet complete 
muscular relaxation. The anesthetist looks for a good margin of safety, 
and asks that the agent be unchanged on elimination, with little fune- 
tional or organi¢e injury during or after exposure, that it be potent 
enough to allow a high percentage of oxygen to be administered during 
anesthesia, and finally that interchange of the anesthetie between atmos- 
phere and tissues be so rapid as to allow swift controllability. The 
manufacturer expects the ‘‘ideal’’ anesthetie gas to be one which can be 
simply and cheaply made, easily purified, and stable during long storage. 
No known agent fulfills all of these requirements, although nitrous oxide 
most nearly approaches the ideal. Its lack of potency is so serious a 
handicap that one must search for other agents. 

In a carefully documented review, Seevers and Waters (1938) describe 
the chemical and biologic qualities of the gaseous anesthetic agents 
and point out their clinical potentialities and limitations. 


Proprietary anesthetic agents are appearing on the market at an in- 


creasingly rapid rate. The advocacy of first one and then another of 
these changes so rapidly in some institutions, that a yardstick of 
unchanging criteria must be at hand if new agents are to be evaluated 
accurately and safely. If the good are to be recognized and employed 
and the bad discarded, a number of factors must be taken into ae- 
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count. A minimal list of factors to be considered in this regard has 
been discussed by Beecher (1939). 

Important from the point of view of physical and chemical qualities 
are potency or narcotic strength, solubility in air and blood, and ex- 


plosibility. Irom the more strictly biologic aspect of the question, the 


elements of importance are controllability of the route of administra- 
tion, side-effects and toxicity of action, adequacy of physiologic effeets 
for the task at hand, specificity of action, and elimination. Statistical 
requirements are considered in relation to the mass of data necessary to 
permit dogmatic statements to be made as to death rate and general 
safety. It was pointed out that anesthesia literature, perhaps more 
than that of any other division of medicine, is shot through with claims 
wholly unsupported by available evidence. No one can object if 
a person wishes to report a few hundred anesthesias with no deaths. 
In certain cases, such reports are desirable, as, for example, when a 
new anesthetic agent is being tried and no one man has had oppor- 
tunity to acquire a really adequate personal series. Strenuous objee- 
tions can be raised and should be, if such reports contain any attempt 
to draw conclusions as to the safety or death rate of the new agent 
or to make comparison with other agents with a possibly similar or 
lower death rate. 

Whether we like it or not, the fact remains that, if anesthetic agent 
A has a death rate of 1:1,000 cases, we need data of the order of 
10,000 cases with about ten deaths before we can make any statements 
as to the death rate of that agent. (It might be argued that six deaths 
are adequate; however, for a conservative estimate ten are safer.) 

If the death rate of anesthetic agent B is 1:10,000 cases, we need the 
order of 100,000 cases with, again, about ten instanees of death at- 
tributable to the agent, in order to make any statement as to the death 
rate of that agent. 

It is sometimes said that the death rate directly attributable to ether 
anesthesia is 1:10,000. In order to prove that another agent is better 
than ether in this respect, we must have, then, not less than about 
100,000 cases of the other agent, under comparable conditions, if we 
are to prove that the other agent excels or even equals ether as far as 
death rate is concerned. 

Stating the foregoing in general terms, we must deal with so many 
‘ases that the square root of the number of deaths is not greater than 
about one-third of the number of deaths. 

Analeptics.— 

Study of the analepties is progressing at such a rapid rate that there 
is a temptation to confuse promising experimental findings with clinical 
observations. To avoid such a mishap, several of the recent clinical 
applications of these agents will first be referred to, with a later eon- 
sideration of experimental findings of interest, and finally some reference 
to attempts to explain the action of this group of agents. 
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Clinical Use of Picrotorin: The value of pierotoxin in combatting 


poisoning by barbiturates appears to be fairly well established elinically. 
Kohn, Platt, and Saltman (1938) have treated four patients poisoned 
by barbiturates with picrotoxin. Of these, three recovered and one died. 
(They offer a brief review of the literature on this subject.) One patient 
recovered after receiving a total of 671 mg. picrotoxin over four days. 

Rovenstine (1938) reports the use of picrotoxin in four patients 
suffering from barbiturate poisoning, with three recoveries. In Case 1 
picrotoxin was given in 3 mg. doses at irregular intervals, 129 me. 
being given over nine hours in a 5 per cent glucose and normal saline 
infusion. In Case 2 picrotoxin 48 me. were given intravenously in one 
hour. In Case 3 picrotoxin, 122 mg. was given over many hours. In 
Case 4 picrotoxin 2,134 meg. were given over seven days; the patient 
died. A good bibliography is appended. 

Maloney (1936) recommends the preliminary use of 2.0 ¢.e. 0.5 per 
cent picrotoxin intramuscularly immediately preeeding the use of 
evipal anesthesia. This procedure eliminates respiratory accidents, he 
states on the basis of forty patients who received evipal anesthesia 
for an average duration of 58.9 minutes. 

Whenever a patient is brought into the Emergency Ward in deep 
coma with small, fixed pupils, corneal anesthesia, low blood pressure, 
shallow respiration, rales in the lungs, and a fast, weak pulse, bar- 
biturate poisoning should be suspected. DBleekwenn and Masten (1938) 
have reported six such cases treated with picrotoxin. The treatment 
recommended consists in the following: 

1. Wash out the stomach even though the drug was ingested many 

hours previously. (Barbiturates delay gastrie emptying; peri- 
stalsis is diminished or halted by these agents. Large quantities 
may remain in the stomach for a long period of time.) 
Administer oxygen continuously. 
Administer picrotoxin intravenously until pupillary and corneal 
reflexes have returned. Give 1:1,000 solution at the rate of 1 ¢.c. 
per minute. The depth of respiration improves first, and a rise 
in blood pressure occurs. The quality of the pulse improves and 
the rate becomes slower. The return of corneal or pupillary re- 
flexes or twitchines indicates that the convulsive stage is near. 
Administration of pierotoxin can be resumed when the patient 
begins to lose the gains made. Bleekwenn, as have others, used 
from 24 to several hundred milligrams of picrotoxin over a 
period of hours. 

4. Administer parenteral fluids with dextrose (and sucrose for 
diuresis). 

Nosworthy (1937) and Raginsky (1938) give further information. 

Clinical Use of Benzedrine: Myerson, Loman, and Dameshek (1936) 
reported that benzedrine shortened the duration of amytal narcosis. 
They (Myerson and co-workers) reported that hypotension produced 
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by the barbiturate could be elevated by the subeutaneous use of benze- 
drine sulfate. Reifenstein and Davidoff (1938) coneur in reporting 
this effect following intravenous use of the drug. In one of their cases 
great hypertension was produced very rapidly, and in at least two of 
ten patients, hypertension of undesirable degree occurred. 

Michelsen and Verlot (1939) have used benzedrine in an effort to eon- 
trol avertin anesthesia. They report that avertin anesthesia can be 
shortened in rabbits and in patients by the use of this agent. 

The use of benzedrine in combatting the hypotension of spinal anes- 
thesia has been deseribed by Tovell (1936). 

Coramine in Barbiturate Depression in Man: Schube (1936) admin- 
istered doses of four barbiturates respectively to a fairly large series 
of men. In each case the subject was so deeply ‘‘asleep’’ that moderate 
shaking and pinpricking failed to arouse him. Coramine was admin- 
istered in 5 ¢.c. doses at ten-minute intervals until consciousness was 
restored. Unfortunately only one control was used for each barbiturate. 
Since individual reaction to the barbiturates is notoriously variable, this 
is not enough; however, it was observed that those in the series receiving 
coramine recovered consciousness in a matter of minutes, while the eon- 
trols did not awake for some hours. No serious untoward reactions to the 
coramine were encountered here. A good bibliography is included. 

Metrazol and Avertin: Schlaepfer (1936) reports that metrazol 
shortens the duration of avertin anesthesia in man by about one-fourth. 

Experimental Studies: Picrotoxin, metrazol, and coramine have all 
received much attention recently in both the elinie and the laboratory. 
Qn examinine the rather numerous contributions coneerning these 
agents, Werner and Tatum (1939) found much to be desired and, there- 
fore, undertook further individual and comparative studies of the three 


drugs. 


They found that single doses of coramine do not eause complete 


arousal of rabbits depressed with from 20 to 30 mg. per kilogram of 
nembutal intravenously, and neither do single doses save or prolong 
the lives of animals receiving 110 mg. per kilogram intraperitoneally. 
On the other hand, single doses of metrazol and picrotoxin do cause 
complete arousal of rabbits depressed with sublethal doses of  in- 
travenous nembutal, and they save the lives of rabbits depressed by 
110 me. per kilogram of intraperitoneal nembutal. When this dose of 
nembutal is exceeded, only picrotoxin is effective in single dose. The 
conclusion can be drawn that picrotoxin is the more effective analeptie 
for dealing with the severe grades of nembutal depression. 

When used in doses short of convulsant ones, metrazol and piecro- 
toxin were not found to be significantly depressant, vet coramine ap- 
peared to be depressant in doses which were not convulsant. When 
convulsions occurred under metrazol and picrotoxin, the ensuing de- 
pression appeared due to the exhausting effects of the convulsions 


rather than primarily to the drugs. 
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The actions of coramine and metrazol were found to be characterized 
by early peak effects, whereas the maximal action of picrotoxin was 
delayed as much as from fifteen to thirty minutes. Allowance must 
be made for this in therapy. 

When rapid, complete arousals from great barbiturate depression 
are produced by metrazol or picrotoxin, such arousals may be aecom- 
panied by dangerous convulsions; therefore, Werner and Tatum 
point out that immediate, complete reversal of the depression should 
not be attempted in the treatment of severe barbiturate poisoning, 
but, rather, that one should be satisfied with a lesser degree of steady 
improvement. 

It was found that picrotoxin and metrazol, administered in com- 
parable quantities, are inactivated at about the same rate; coramine, 
however, appears to be inactivated much more slowly. 

Whitehead and Draper (1939) reeall that Maloney and Tatum found 
coramine more or less effective in stimulating the respiratory center 
when depressed by urethane, chloral hydrate, ether, or avertin, but 
ineffective against barbiturate depression, as have others. Lendle 
found that coramine stimulated the respiration when depressed by 
morphine. 

Whitehead and Draper (1939) in an experimental study on dogs 
found no evidence that coramine increased the ease or speed of resus- 
citation from ether respiratory depression. When respiratory de- 
pression was produced by chloroform, coramine appeared to increase 
the mortality. 

Marshall, Walzl, and LeMessurier (1937) have attempted to de- 
termine under what conditions of respiratory failure respiration ean 
be reinstated and continued by the use of picrotoxin and the nature 
of its stimulating action on the respiration. Compared with it are 
strychnine, coramine, and metrazol. Observations were made on dogs 
and eats. 

It has been shown (Marshall and Rosenfeld [1936]|) that denerva- 
tion of the carotid sinuses and aortie receptors under deep pheno- 
barbital anesthesia is followed by respiratory failure. Under certain 
other anesthetics this does not occur. Marshall and his co-workers 
have also recently shown (loc. cit.) that, in animals greatly depressed 
by phenobarbital and morphine, the administration of oxygen appears 
to be equivalent to denervation of the sinoaortie receptors in the pro- 
duction of respiratory failure. 

The conclusions reached by Marshall, Walzl, and LeMessurier (1937) 
are that picrotoxin is very effective in reinstating respiration when 
failure is due to phenobarbital anesthesia plus carotid sinus inactiva- 
tion, and from overdosage with chlorbutanol, paraldehyde, or avertin 
fluid. Picrotoxin is less effective in overcoming urethane overdosage. 
It is useless against ethyl aleohol overdosage. 
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Strychnine they found to be ineffective under the above condi- 
tions; coramine was only a little better, while metrazol was often 
effective in large doses, but less effective than picrotoxin. 

Nonconvulsive doses of picrotoxin usually stimulate respiration of 
anesthetized animals, but in normal dogs or in decerebrate dogs and 
cats no stimulation of the respiration occurs from the injection of 
picrotoxin until convulsive doses are given. This failure of the agent 
to stimulate the respiration of unanesthetized animals except in con- 
vulsive doses, plus the fact that a decrease in depth of anesthesia is 
frequently observed following the injection in anesthetized animals, 
as well as the prolonged effect of the stimulation here, serve to set 
this drug apart from the ordinary respiratory stimulants. 

Marshall and his associates (1937) group the respiratory stimulants 
as follows: 

1. Agents which act reflexly through general afferent stimulation 
(subeutaneous injections of ether, camphor in oil, distilled water, for 
example). 

2. Those which act reflexly through the sinoaortic nerves (eyanide, 
coramine). 

3. Those which act by improving the blood supply and oxygenation 
of a depressed respiratory center (epinephrine, ephedrine, oxygen). 

4. Those which appear to act on the respiratory center directly 
(carbon dioxide, caffeine, metrazol). 

5. Those which act by decreasing the depth of narcosis and restoring 
the subject more nearly to normal (picrotoxin). 

The ability of analepties to bring about general awakening or to 
arouse single central nervous functions is slight in the deeper stages 
of anesthesia. The question then arises whether analeptie phenomena 
(if a true antagonism is exhibited) are dependent upon the limit 
of the ability of the single anesthetized elements in the central nervous 
system to be influenced antagonistically, or, on the other hand, whether 
they are due to too small a number of points of attack for the analeptie. 
Koll (1937) has subjected these questions to experimental study. 

His experiments were made on the flexion reflex of the whole hind 
leg or of a Semitendinosus-Vastocrureus-Preparation (S.V.P.) of the 
cat, in part with simultaneous observation of the crossed extension 
reflex. The lower portion of the spinal cord was isolated by eutting 
it across in the lower thoracie region, or the animal was decerebrated. 

In lighter stages of anesthesia, cardiazol is capable of exercising 
considerable awakening effects upon the spinal reflex mechanisms with 
normal strength of stimulation, which, however, diminish quickly with 
increasing depth of anesthesia. In very deep anesthesia, only a very 
slight awakening of the reflex takes place with maximal streneth of 
stimulation. The slightly awakened reflex cannot be augmented 
further by continued administration of eardiazol. With further giving 
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of cardiazol, it remains at an approximately constant height. Thus, a 
limitation of the effect of cardiazol is evident. The reflex aroused by 
this means is characterized by a very steady course, which does not 
differ considerably from the normal, except by some protraction. 

The awakening experiments with strychnine led to entirely analogous 
results. Here also, with very deep anesthesia and very strong stimuli, 
a limitation of effect is apparent which cannot be exceeded by further 
giving of the alkaloid. The reflex aroused by strychnine shows, on 
the other hand, a quick, transitory ‘‘beginning convulsion’? and, in 
its further course, a clonie character. 

At the limit of effect of cardiazol, the result of arousing ean still 
be extraordinarily increased by strychnine, and in the opposite case, 
cardiazol is still capable of producing a great increase in the reflex at 
the limit of effect of strychnine. 

Miller and Spiegel (1939) have used the well-known antagonism be- 
tween picrotoxin and barbiturates in a study of the sleep-waking 
mechanism. Their study is directed toward a loealization of effects 
of these agents. They find that picrotoxin is able to ‘‘awaken’’ rats 
from barbiturate sleep after removal of the cerebral cortex (except for 
a small medial strip of the pyriform lobe). 

Tartler presented experimental evidence for attributing both stimu- 
lant and depressant qualities to certain convulsant drugs when given 
to white rats under sodium barbital narcosis. Maloney (1936) has 
analyzed the stimulant-depressant action of caffeine, coramine, and 
metrazol in rats and rabbits under sodium barbital narcosis. He found 
it was fairly simple to find the optimal dose in the case of metrazol 
in the anesthetized rat and caffeine (alkaloid) in the anesthetized 
rabbit, since with these there is a broad plateau of efficiency. In other 
experimental groups, however, the suddenness of the change from 
maximal stimulation to unmistakable depression on the one hand or 
fatiguing convulsions on the other, makes it practically impossible 
to fix upon a surely optimal dose. With such a narrow margin of 
effective therapeusis, considerable hazard accompanies the use of 
these agents, at least in animals. 

In studying the antianesthetice effects of some convulsants in the 
albino mouse, Iljort, deBeer, and Fassett (1938) found that the eon- 
current presence of anesthesia (n-propyl-o-tolyl urea and sodium ethyl] 
[l-methyl-butyl| barbiturate) decreases the toxicities of picrotoxin 
and strychnine by more than 100 per cent and lowers the toxicity of 
metrazol to about one-half. The M.L.D. of caffeine is not affected by 
anesthesia. Anesthesia slightly increases the toxicity of ephedrine and 
increases the toxicity of benzedrine fivefold. 

In judging cerebral analepties on the basis of their effectiveness as 
antianestheties, picrotoxin appears to be the safest and benzedrine the 


least safe. Benzedrine should be used during anesthesia only with 


creat caution. 
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Picrotoxin and metrazol were found to be the most effective anti- 
anesthetics, then followed by benzedrine, caffeine, and ephedrine in 
descending order. Strychnine as used here shows no antianesthetie 
power. 

Cutting and Koppanyi (1938) have used massive intravenous in- 
fusions of isotonic glucose or saline solutions, in volumes weighing 
from one-fourth to three-fourths the body weight in cats and dogs 
which were anesthetized by sodium barbital or sodium phenobarbital. 
The duration of anesthesia has been shortened to from one-third to 
one-half that of controls, with the doubling of the early elimination 
of these drugs in the urine. When massive infusions were utilized, 
animals receiving two or three minimum lethal doses of sodium barbital 
have recovered compietely. The significant observation has been re- 
peatedly made that, unless infusions were started and pushed with 
vigor within about one-half hour after the administration of fatal 


doses of the barbiturates, the infusions were without avail. Ap- 


parently the infusions are effective only if they can prevent critically 
high levels of the agents from accumulating in the nervous system. 
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REVIEW OF THE AMERICAN SURGICAL ASSOCIATION 
J. Dewey Briscarp, M.D., OMAHA, NEB. 


Presidential Address: The Lag Phase of Wound Healing, Allen O. Whipple, 
New York City.—The lag period in wound healing, or that interval until severed 
tissues are united sufticiently to have tensile strength, under favorable conditions 


lasts four days but may be prolonged by a number of local and general factors. 


The duration is determined by such local factors as tissue trauma, blood supply, 


hemorrhage, exudate, bacteria (number and character), and foreign bodies; and 
by such general factors as age of the individual, hydration and dehydration, 
nutrition (supply of available protein and vitamins, particularly vitamin C), and 
blood (anemia). 

To shorten the lag period treatment should be directed toward preventing and 
correcting (1) hypoproteinemia by ingestion of high protein diet preoperatively 


and administration of whole blood, blood plasma, or amino acids, if the oral 


» ‘ 


route is impossible; (2) vitamin deficiency (vitamin C essential to collagen forma- 


tion and vitamin K to prevent bleeding in cases with a prothrombin deficiency) ; (3) 
circulatory inadequacy and anemia; (4) infection; (5) trauma to tissues (trauma 
to be avoided by delicate handling and sharp knife dissection). By attention to 
these details, the incidence of leakage along suture lines and disruption of wounds 


can be materially reduced. 


Symposium on Fluid and Electrolyte Needs of the Surgical Patient: 

The Structure of the Blood in Relation to Surgical Problems, John P. Peters, 
New Haven, Conn. (by invitation).—In salt-depleted patients the administration 
of salt-free fluids not only fails te correct the salt deficiency but increases depletion 
by washing salt from the body. The distribution of fluids in the body is deter- 
mined by relative osmotic pressures (and this by the distribution of salts) not 
only in the cells, interstitial spaces, and blood stream but also in the body 
cavities, such as the gastrointestinal tract. Hypotonic fluids taken by mouth 
extract salts from the body. To prevent this the ingested fluids should be isotonic 
or sufficient salt should be given in capsules to make the fluids isotonie within 
the gastrointestinal tract. Also, hypotonic solutions are severe irritants to the 
jejunum. Normally, water taken by mouth becomes isotonic in the stomach 
before reaching the jejunum. For this reason solutions introduced directly into 
the jejunum should be isotonic. Furthermore isotonic solutions rest the bowel. 

To rest the gastrointestinal tract as completely as possible, absolutely nothing 
should be given by mouth. This excludes the sucking of ice chips for it must be 


remembered that ‘‘ice beeomes water when it melts.’’ 


The Preservation of Blood, David C. Bull, New York City (by invitation), 
and Charles R. Drew, Washington, D. C. (by invitation).—‘‘The intelligent use 
of preserved blood required knowledge as to wherein and to what extent it differs 
from fresh blood.’’ Studies show that the white cell and platelet counts fall 


50 per cent or more in the first two or three days but that the erythrocyte count 
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remains little changed for a month though the individual cell shrinks and much 
of its hemoglobin is to be found in the plasma. Potassium passes from the cells 
into the serum and sodium passes from the serum into the cells. This phenomenon 
is hastened by trauma but is little influenced by the type of preservative or con- 
tainer. Though the plasma potassium rises as much as tenfold and potassium 
is definitely a toxic substance, the transfusion of preserved blood should be safe on 
this score except when large amounts of blood are given rapidly in conditions 
in which there already exists a hyperpotassemia. Diffusion between serum and 
diminishes the area of 


cells can be minimized by a narrow-neck bottle which 





surface contact. 

Prothrombin in stored blood falls rapidly to 50 per cent of its original value 
where it remains for some time. 

Thus, for purposes of supplying plasma proteins and replacing erythrocytes 
stored blood is entirely adequate. In the treatment of infections where available 
leucocytes are desired in the transfused blood and in the treatment of hemor- 
rhagic diatheses where platelets and prothrombin are desired fresh whole blood 


is definitely superior to stored blood. 


In discussion, Waltman Walters, Rochester, Minn., pointed out that, in addition 
to laboratory and other data, one should utilize the clinical evidence of dehy- 
dration, such as the urinary output, evidence of toxemia, and the dry tongue, in 
determining fluid and electrolyte needs of patients. Large quantities of chlorides 


may be lost from the body it 


the bile draining from biliary fistulas and this 
source of loss should be taken into account. On several occasions Walters has 
utilized a jejunostomy for temporary feeding of patients in a poor state of nutrition 
(presumably deficient in vitamin C and proteins) before carrying out such surgical 


procedures as gastric resection. 


Owen Wangensteen, Minneapolis, Minn., in discussion, remarked that water and 
hypotonic solutions applied directly to the jejunal mucosa cause a violent inflamma- 
tory reaction of this membrane with edema and in certain instances ulceration, as 
stated by Peters. 

Distention in a large part results from swallowed air and this distention con- 
tributes to death in the presence of peritonitis and obstruction. By excluding 
air-swallowing by means of dividing and exteriorizing the cut ends of the esophagus, 
dogs with intestinal obstruction can be kept alive for long periods of time by main- 
taining fluid and electrolyte balances. In a few patients nitrogen balance has been 
maintained by administration of large quantities of bovine plasma. Reactions have 
followed such administration. 

In aged patients in whom the cardiovascular system is impaired, fluids should 


be administered subcutaneously rather than intravenously. 


The Plasma Proteins of Preserved Blood, John Scudder, New York City (by 
invitation).—Proteins are needed by surgical patients not only to prevent the 
edema of hypoproteinemia but also to promote normal wound healing and to fortify 
the liver. To provide these needs in a readily available supply blood plasma has 
proved very satisfactory. Plasma and its proteins are very stable and can be stored 
for as long as three years without deteriorating. Likewise plasma from donors 
belonging to Groups A and B ean be given to any recipient without fear of a 
transfusion reaction. Plasma can be salvaged from the whole blood stored in 


blood banks when the blood is discarded at its expiration date. 


Sodium Chloride Metabolism of Surgical Patients, Walter G. Maddock, Ann 
Arbor, Mich. (by invitation).—‘‘ Diseases of or operations upon the alimentary 


tract often interfere with the normal intake of sodium chloride and at the same time 
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may cause abnormal losses of this important electrolyte.’’ With the knowledge 
of the normal standard salt requirements and with some guidance from deter 
minations of the blood chlorides, the proper salt balance can be maintained. As 
a working basis the normal salt requirement of an individual varies from 5 to 
10 Gm. daily. In restoring salt in depleted patients it may be calculated that 
0.5 Gm. of salt per kilogram of body weight is necessary for each 100 mg. per 
cent that the plasma chlorides are to be increased to normal. Sodium chloride is 
lost mainly in sweat and urine, very little being lost in the stool. There is definite 
danger of administering too much sodium chloride by the routine use of salt solu- 
tion without regard for the quantity of sodium chloride so given. If fluids in addi- 
tion to the salt requirements are administered, these should be salt-free. The 
administration of too much sodium chloride results in salt retention in the tissues 
and this in turn to the retention of water and as a result edema. Edema may 
thus result from salt retention as well as hypoproteinemia. Blood chlorides can- 
not always be relied upon as a guide to sodium chloride needs. Under certain cir 
cumstances, salt may pass directly into the tissues as rapidly as given and be 


retained by the tissues in spite of a low blood chloride level. 


Loss of Fluids and Salt Associated With Suction Drainage of the Gastro- 
intestinal Tract, Grover C. Penberthy, and (by invitation) J. Logan Irvin, 
Detroit, and R. Mayo Tenery, Philadelphia.—In the presence of such drainage of 
the gastrointestinal tract nutrition and water and electrolyte balances have to 
be maintained by parenteral route unless the suction drainage is periodically 
discontinued or the Miller-Abbott type of tube passed into the terminal portion 
of the ileum. It is possible in the presence of an intestinal obstruction with 


suction applied low in the ileum to maintain decompression of the bowel and at 


the same time to assimilate large quantities of water and food by absorption 


from the bowel above the level where suction is being applied. The unabsorbed 
residue is removed by suction. Under these circumstances it is necessary to 
maintain adequate intake (output studies as a guide to supplementing parenteral 
fluids to maintain water and electrolyte balance). Often with suction applied 
low in the ileum an adequate intake can be maintained by mouth. Nutrition can 
be maintained more adequately by this route and patients are infinitely more 


happy when they are able to take food and water by mouth. 


Plasma Loss in Acute Intestinal Obstruction, Jacob Fine, Boston (hy invita 
tion).—‘‘ Continuous distention of the small intestine in the dog produces a fatal loss 
of plasma volume. Studies on the mechanism involved show (1) that this is a 
phenomenon specific to the small intestine and does not occur when the colon, 
gall bladder, and other hollow organs are distended; (2) that it is not due to 
dehydration; (3) that it is not due to distention of the peritoneal cavity. Decom- 
pression of the intestine stops the loss of plasma and facilitates its return to the 
circulating blood. Desoxycorticosterone also inhibits the loss of plasma due to 
distention of the small intestine.’’ The loss of plasma and death resulting from 
this loss are in some way related to distention. Clinical studies have corroborated 


these experimental observations. 


Plasma Loss in Shock as Affected by Therapy, A. S. Minot, St. Louis (by invita 
tion).—Vasoconstriction associated with shock causes an increase in capillary perme 
ability with transfer of plasma from the blood stream into the tissues. Under 
these circumstances too rapid or too liberal administration of fluid and elee- 
trolytes may lead to complications which at times are as serious as those which 
arise from failure to supply them in sufficient quantity. ‘‘In patients in poor 
state of nutrition or in whom there is either localized or general injury to capil 


laries, it is particularly difficult to maintain the proper distribution of admin- 
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istered fluids. Massive edema may occur while the blood stream remains dehy 
drated or even becomes progressively more dehydrated. Under these conditions 
the administration of colloid is an indispensable factor in the restoration of fluid 
and electrolyte equilibrium.’’ Under these circumstances salt solution washes 
out protein and after the loss of plasma absorption from the skin and bowel is 


impaired, 


Hypoproteinemia and Its Relation to Surgical Problems, I. S. Ravdin, Phila 
delphia.— ‘The serum proteins are the major factors in keeping fluids in blood 
vessels. Too much attention has been paid to the administration of water and 
salt and not enough to the forces that keep these in blood vessels.’’ Hypopro 
teinemia causes gastrointestinal edema and thereby retards gastrointestinal mo 
tility. This edema by involving the gastroenterostomy stoma may obstruct this 
outlet and cause the svndrome of vicious ecvele. In addition the edema of hypo 
proteinemia delays and impairs wound healing contributing to leakage along 
suture lines and to wound disruption. Protein protects the liver against injury 
and aids materially in its repair and regeneration. In this respect it shares a 
place with carbohydrates so that diets designed for this purpose should contain 
high protein as well as high carbohydrate values. ‘‘The parenteral administra 


tion of amino acids has not corrected hypoproteinemia in our cases.’ 


Fluid and Nutrition Maintenance by the Use of an Intestinal Tube, W. Osler 
Abbott, Philadelphia (by invitation).—In cases of chronic gastrointestinal dis 
ease requiring operative relief, management is often difficult because of the 
starvation which has preceded operation and the period of limited nutritional 
intake which necessarily follows operation. While the maintenance of a fluid 
and electrolyte balance can be remedied and maintained for a period by the 


parenteral administration of solutions, there is good evidence that in the presence 


of a pyloric obstruction jejunal feeding is preferable. Nutrition, particularly the 


assimilation of protein, can be provided much more satisfactorily by this route. 
For this purpose the author has devised a double lumen tube which is passed 
through the gastroenterostomy stoma at the time of operation. The proximal 
tumen which opens into the stomach is used to aspirate this viscus, while the distal] 
lumen opens at a short distance down the distal loop of the jejunum and through 
it a liquid diet and fluids can be administered. One of the diets used for this 
purpose consists of peptinized skimmed milk containing 6 Gm. of dextrose to each 
100 e.e. <All solutions injected through the tube are isotonic. In cases of intes 
tinal obstruction a long tube which empties intestinal contents down to the lesion 
allows the oral administration of fluids, electrolyte, and food, much of which is 


assimilated. 


Parenteral Protein Replacement With Amino Acids, Robert Elman, St. Louis. 
‘*Various types of patients suffering from protein deficiency and unable to ingest 
sufficient protein nourishment by mouth have been treated by the intravenous 
injection of fluid containing electrolyte, glucose, and amino acids. The amino 
acids were obtained by the enzymatic hydrolysis of casein. Nitrogen balance has 
been achieved with regularity, indicating utilization of the injected nitrogen. 
Evidence of serum albumin regeneration has also been noted in a few cases as 
has improvement in the general clinical picture.’? With the improved prepara 
tions of amino acids recently used there have been no reactions, no phlebitis and 


no precipitation, the complications previously observed. 


The Proper Preparation of Solutions for Intravenous Therapy to Allergic and 
Fever Reaction, Carl W. Walter, Boston (by invitation).—Fluids for parenteral 
administration can be prepared economically in hospitals which utilize such solu 


tions in large volumes. The preparation of such solutions demands meticulous 
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care to insure chemical purity. Not only must the solutions be chemically pure, 


but they must be delivered into the blood stream in this state. 


In discussion of the above papers Dallas B. Phemister, Chicago, Ill., pointed 
out that the need for red blood cells must be remembered in considering replace 
ment therapy. The administration of whole blood during operation under certain 
circumstances permits a more prolonged meticulous execution of the operation. 
Shock may accompany the loss of plasma under a variety of conditions, as illus- 
trated in a case of thrombophlebitis. In this case there was a rapid loss of plasma 


into the tissues of the leg. 


Damon B. Pfeiffer, Philadelphia, Pa., presented an ingenious method for ealeu- 
lating and recording the fluid and electrolyte balance of patients. By recording 
the figures calculated from blood chemistry studies on a graphic chart similar to 
nu temperature chart the status and fluctuations of the electrolytes can be observed 


at a glance. 


The Question of Drainage Following Cholecystectomy, Irvin Abell and (by in 
vitation) Irvin Abell, Jr., Louisville, Ky.—To evaluate the necessity for drainage 
following cholecystectomy results in 500 cases were analyzed. In this group there 
was a mortality of 2 per cent. In 391 cases it was possible to carry out the ideal 
cholecystectomy and the abdomen in these cases was closed without drainage. 
Drainage was instituted in 109 cases. There were 74+ cases of acute cholecystitis; 
34 of these were drained. From these results there was no evidence to justify 
routine drainage following cholecystectomy and no evidence to indicate the neces- 
sitv of drainage following ideal cholecystectomy. It is possible that drainage is 


conducive to leakage from the stump of the cystie duct. 


John A. Wolfer, Chicago, IIl., in discussion stated that in animals the stump 
of the eystie duct becomes necrotic and separates distal to the constricting liga- 
ture with little or no repair of the duct at the site of separation for a considerable 
period of time. Leakage, however, is prevented by the accumulation of a fibrinous 


exudate which firmly seals the amputated stump. 


Charles G. Mixter, Boston, Mass., added that, if stones are left in the common 
duct, leakage may occur from the stump of the cystic duct. For this reason it is 


desirable in certain cases to make a cholangiogram before closing the abdomen. 


Physiological Factors Regulating the Level of the Plasma Prothrombin, Jona- 
than E. Rhoads, Philadelphia (by invitation of Walter E. Lee, Philadelphia). 
The effectiveness of vitamin K therapy in combating prothrombin deficiency has 
certain limitations and is dependent upon liver function to a large extent. In 
dogs with biliary fistulas the vitamin K value falls slowly; whereas, in animals 
in which the liver has been severely damaged by chloroform poisoning or has 
been surgically removed the vitamin K and prothrombin values fall very rapidly. 
Such liver damage produces prothrombin deficiency by direct action and not 
merely through interference with bile salt formation. This type of prothrombin 
deficiency responds poorly or not at all to vitamin Kk. 

Autopsies in three patients who failed to respond to vitamin K therapy re 
vealed severely damaged livers. In such patients treatment should be directed 
primarily to restore liver function because only with restored function will vita- 


min K therapy become effective. To restore function the administration of large 


quantities of carbohydrates and proteins either by mouth or parenterally is 


indieated, 


William D. Andrus, New York City, in discussion noted that it has been shown 


that, regardless of the dosage, vitamin K cannot be raised above 100 per cent. 
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Studies Relative to the Pathogenesis of Cholecystitis and Acute Pancreatitis, 
J. Dewey Bisgard and (by invitation) Charles P. Baker, Omaha, Neb.—In the 


zoat the pancreatic duct empties into the common bile duct (below the cystic duct) 






permitting the pancreatic juice and bile to mix, and pancreatic enzymes to pass 






into the gall bladder and bile into the pancreatic duet in the presence of an 
> 






obstruction of this common passageway. <A similar common passageway exists in 






50 per cent or more of human beings. By producing temporary obstruction of the 





common duct in the goats above the pancreatic duct, stasis of bile in the gall 





bladder alone resulted; whereas, temporary constriction below the pancreatic duet 






produced in addition to stasis of bile, reflux of pancreatic secretions into the gall 






bladder and in some animals passage of bile into the pancreas. The presence of 






bile in the pancreas in all but one instance produced acute hemorrhagic pan- 





creatitis. Pancreatic secretions in the gall bladder in the presence of stasis 






produced in each instance complete or partial necrosis of the wall of the gall 





bladder with regional peritonitis with and without perforation of the wall of the 






gall bladder. Five animals surviving the acute insult developed chronic cholecys- 






titis, three of them with bile pigment stones. In all five, the gall bladder wall had 






become secondarily infected. Temporary biliary stasis alone produced no perma- 






nent pathologic change in the gall bladder wall, but in two animals infection 





became superimposed and resulted in subacute cholecystitis. In other words, 






stasis merely rendered the gall bladder vulnerable to infection in the latter group 






and vulnerable to the digestive action of pancreatic enzymes in the former group. 















John A. Wolfer, Chicago, Ill., in discussing this paper, recalled his report 
in 1931 of similar results produced in the wall of the gall bladder of the dog by 





introducing pancreatic juice into the gall bladder by direct injection and by con- 





ducting the juice from the cannulized pancreatic duct into the common bile duct. 






India ink instilled into the common duct could be recovered later from the gall 





bladder. Cases with acute gangrenous cholecystitis present pathologie pictures 






similar to those presented by these animals in which there was reflux of pan- 







creatic secretions. 








Evarts A. Graham, St. Louis, stated that it is very doubtful that the path- 


ogenesis of cholecystitis is as simple as presented in these experimental animals. 






It does not answer the fact that cholecystitis develops in adult life when the 






anomalous duct system exists from birth; furthermore it does not explain the 





high incidence of gall bladder disease of ‘‘ John Bull’’ and the low incidence of 
on) , 


‘*Unele Sam.’’ 











TIleostomy, Henry W. Cave and (by invitation) Wm. F. Nickel, Jr., New York 


City.—In the treatment of intractable ulcerative colitis ileostomy has proved to 





be not only a palliative but often a curative operative procedure. It also has a 






definite place in the preoperative preparation of patients subjected to partial or 






complete colectomy and as an emergency procedure in the treatment of patients 





with impending perforation, obstruction, and gross hemorrhage. Ileostomy should 






be preceded, when it is an elective operation, by the rehabilitating measures of 





transfusions, restoration of vitamin, protein, and water balance and the admin- 






istration of carbohydrates. Ileostomies have been complicated by prolapse of 






the bowel through the stoma, retraction of the stoma, hemorrhage, and intestinal 





obstruction. These complications can be minimized by complete division of the 






ileum, by the anchoring of the mesentery to the peritoneum and by exteriorizing 






both open ends of the loop. Subsequent resection of the large bowel is facilitated 






by implanting the open ends of the loop in separate incisions. 






Always a difficult question to decide is when it is safe and proper to re-establish 






continuity of the intestinal tract. There are a number of cases in which the colon 
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has healed and there has been no reactivation of the disease following closure 


of the ileostomy; others have become promptly reactivated, 


In discussion Harvey B. Stone, Baltimore, listed three types of results which 
may be expected from ileostomy in ulcerative colitis: (1) patients who fail to 
improve after ileostomy; these should have a resection of the diseased portion of 
the colon or a total colectomy if satisfactory surgical risks; (2) patients in whom 
the disease fails to heal but they retain good health with the ileostomy present; 
(5) patients in whom the colon becomes healed and the ileostomy can be closed. 
As an aid to determine whether the colon has healed and closure of the ileostomy 
is feasible, the colon is filled with 2 liters of salt solution and an examination 
made of centrifuged sediment from this solution after it has been expelled for 
the presence of red blood and pus cells. If these cells are not present or are few 
in number, it may be assumed that healing has taken place. Ileostomy should 
be performed before the disease becomes advanced as judged by failure to im- 
prove promptly under adequate medical management and by the x-ray evidence 


of a loss of haustrations of the colon. 


Frederick W. Bancroft, New York City, reported one case which has remained 


entirely well eight vears after closure of an ileostomy. 


Vernon C. David, Chicago, called to mind that with healing of ulcerative colitis 
polyposus may develop and subsequently one or more of these may undergo malig- 


nant degeneration. This sequence has been observed in three cases by David. 


Edwin M. Miller, Chicago, suggested that before closing an ileostomy the colon 
be given a functional tolerance test by collecting material discharged from the 


proximal loop and injecting it into the distal loop. 


The Diagnosis and Surgical Management of Leiomyomas and Leiomyosarcomas 
of the Stomach, Frank H. Lahey, Boston.—These tumors are very uncommon but 
not rare. They constitute 86 per cent of all benign gastric neoplasms. They 
uleerate and commonly cause severe hematemesis and also obstruction, and are 
prone to become malignant. Adequate x-ray examination readily reveals these 
lesions. Seven cases were reported. The tumor in four showed malignant degen- 
eration. Because of this danger a wide resection by either subtotal or total gas- 


trectomy should be done. The prognosis is very good. 


In discussion Frederick A. Coller, Ann Arbor, Mich., stated that some of these 
tumors which appear by the ordinary staining methods to be leiomyomas may prove to 
be neurogenic in origin when studied by special staining methods. An experience 


with two such cases was reported. 


Abdominal Neoplasms of Neurogenic Origin, Henry K. Ransom, Ann Arbor, 
Mich.—Sixteen abdominal tumors of neurogenic origin were reported. Seven 
arose from or involved the stomach, four the small bowel and five were inde- 
pendent, mainly retroperitoneal. Five gave no symptoms and were found inci- 


dentally. The retroperitoneal tumors may arise from the sympathetic ganglia. 


‘‘These tumors may simulate a variety of lesions such as carcinoma of the stom- 
ach, colon or rectum as well as pancreatic cysts and retroperitoneal sarcoma.’’ 
They may produce serious complications, such as intestinal obstruction, internal 
fistulas involving the bowel or bladder and occasionally they become malignant. 
Complete excision results in cure and, since they grow slowly, incomplete excision 
where complete removal is impossible is indicated because it gives a long period 


of relative cure. 


In discussion John J. Morton, Rochester, N. Y., reported that the location of 
these tumors and their relation to vital structures may make excision hazardous and 
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difficult. An experience with a large retroperitoneal tumor in which two opera- 


tive attacks were necessary to accomplish removal was reported. 


Heparin in the Prevention of Peritoneal Adhesions, Edwin P. Lehman and (by 
invitation) Floyd Boys, University, Va.—In a previous report (Ann. Surg., March, 
1940) evidence was presented that heparin introduced into the peritoneal cavity 
of dogs was followed by the re-formation of 25 per cent of divided adhesions as 
compared with the re-formation of approximately 150 per cent of divided adhe- 
sions in control groups. Three out of twenty-four dogs died of intraperitoneal 
hemorrhage. 

In a subsequent group of animals in which hemostasis was more meticulously 
executed, there were no hemorrhages. Also, there was no evidence of interference 
with wound healing. 

Heparin is more effective in preventing adhesions when placed directly into the 


peritoneal cavity than when administered subcutaneously. Also, repeated periodic 


intraperitoneal injections are more effective than a single one. 


From similar studies in cats, Harvey B. Stone, Baltimore, pointed out in dis- 
cussion, it has been found that quantities of heparin less than 1,000 units are 
relatively ineffective. The best results follow 1,000 units as the immediate initial 


dose supplemented by 1,000 units each on the two successive days. 


The Prevention of Ischemic Gangrene Following Surgical Operations Upon the 
Major Peripheral Arteries by Chemical Section of the Cervicodorsal and Lumbar 
Sympathetics, Idys Mims Gage (by invitation) and Alton Ochsner, New Orleans. 
Sudden occlusion of major peripheral arteries results in ischemic gangrene neces- 
sitating amputation of an extremity unless an adequate collateral circulation is 
rapidly established. Associated with sudden occlusion there is set up reflex vaso- 
constriction which contributes to the ischemia and interferes with the establish- 
ment of collateral circulation. By chemical section of the regional sympathetics 
vasoconstriction can be immediately released. This is accomplished by infiltrat- 
ing these regional sympathetic ganglia (cervicodorsal or lumbar) with novocain 
for a temporary effect or with alcohol for a prolonged or permanent effect. 
Chemical section was also advocated as a preoperative or postoperative measure 


to all operations upon the major peripheral arteries. 


Discussing this paper, Rudolph Matas, New Orleans, noted that collateral cir- 
culation can be evaluated and can be promoted by the use of the Matas com- 
pressor. Transfusions may be useful. 

Experimental Studies on the Occlusion of Large Arteries, Herman E. Pearse, 
Rochester, N. Y.—Many ingenious devices have been utilized in attempting to 
devise a method by which large arteries can be gradually occluded and thereby 
permit the establishment of a collateral circulation. The first successful method, 
as here reported, was accomplished by placing a strip of cellophane around the 
abdominal aorta in dogs. The foreign body reaction in the perivascular tissues 
causes a large ring of scar tissue to form around the aorta. As this sear grad- 
ually contracted it completely occluded this vessel. 


Emile Holman, San Francisco, recalled that Van Allen has utilized this same 
principle to cause fibrotic contracture of the lung. 


Aneurysm of the Abdominal Aorta: Successful Treatment by Ligation, Daniel 
C. Elkin, Atlanta, Ga.—A patient with a large aneurysm of the abdominal aorta 
at its bifurcation was relieved of pain and other symptoms by partially occluding 
the aorta just above the aneurysm with two ligatures of cotton tape. This tech- 
nique is essentially the same used by Matas in his case. Circulation in the legs 


was not disturbed. 
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I. A. Bigger, Richmond, Va., discussed a personal case of traumatic aneurysm 
of the abdominal aorta in a boy. At a first-stage operation the abdominal aorta 
was partially occluded above the aneurysm and several weeks later an aneurys- 


morrhaphy was accomplished with cure. 


Rudolph Matas, New Orleans, discussed his case in which the abdominal aorta 
was successfully ligated and partially occluded. He also stated that Bigger’s 


“ase was the first recorded successful repair and cure of an aneurysm of the 


abdominal aorta. 


Cardiovascular Symptoms Presented by Patients Having Cavernous Hemangi- 
omas and Varicose Veins, Walter E. Lee and (by invitation) Norman E. Freeman, 
Philadelphia.—Four patients presenting cavernous hemangiomas and varicose veins 
were discussed. In three of these individuals there was reflux of sufficient quan- 
tity of blood into the angiomas to produce disturbed cardiovascular physiology. 
A relative measure of the blood refluxed into the angiomas and varices can be 
had by a simple method. The leg is drained of blood and a tourniquet applied. 
It is then immersed in a jar of water and the tourniquet released. After the leg 
fills with blood, the water displaced is measured. 

Although these lesions do not pulsate, they communicate with the arterial side, 
probably through arterioles. 

Osteohypertrophy was a prominent feature in two patients. In one a defect 
in the lymphatic valves was also present, resulting in a chylangioma of the 
scrotum and thigh. ‘‘Ligation of communicating veins with defective valves 


brought about relief of symptoms in three of the patients. These communicat- 


ing veins can be identified by diodrast angiography. 


Arteriovenous Fistula: Experimental Observations and a Critical Review of 
Eighteen Clinical Cases, Emile Holman, San Francisco.—Arteriovenous fistulas 
were produced between the aorta and vena cava in puppies. There immediately 
developed a shrinkage in the size of the heart from hemorrhage into the venous 
side, followed by dilatation of that portion of the vascular system included in 
the short circuit; namely, heart, proximal arteries, and proximal veins. With 
dilatation there developed an increase in blood volume, and the signs produced 
by arteriovenous aneurysms of peripheral vessels, including ultimately the signs 


of eardiae failure. 


Blood volume is not increased, Mont R. Reid, Cincinnati, pointed out in dis- 
cussion, by the presence of an arteriovenous fistula until heart failure ensues. 
Cardiac failure regardless of cause is accompanied by an increase of blood 


volume, and the failure and not the fistula is the causative factor. 


Relative Local Efficiency of Sulfanilamide, Sulfapyridine, and Sulfathiazol in 
Contaminated Wounds, J. Albert Key, St. Louis, and (by invitation) Charles J. 
Frankel, Baltimore.—In a series of rabbits and dogs compound fractures of ribs 
were made and these fractures inoculated with a virulent culture of Staphylococcus 
aureus. In addition the wounds in three groups were filled with crystals of sul- 
fanilamide, sulfapyridine, or sulfathiazol. A fourth group was used for controls. 
Many of the controls failed to develop infections. Sulfanilamide was more effee- 
tive than the other products in preventing infection. When placed into joints 
and serous cavities these chemicals produced little or no reaction. In wounds 
they were productive of an increase in exudate but did not otherwise alter wound 
healing. 

The effectiveness of the direct application of sulfanilamide in preventing in- 
fection in wounds in man as originally reported by Jensen, Johnsrud, and Nelson 
has been well established. 
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In discussion Owen H. Wangensteen, Minneapolis, Minn., noted that the inei- 
dence of leakage along gastrointestinal suture lines in animals has been greatly 


reduced by the topical application of crystals of sulfanilamide. 


Kellogg Speed, Chicago, discussed the direct application of sulfanilamide, which 
has proved very effective in the treatment of infected wounds as well as an 
effective agent in preventing infection in noninfected contaminated wounds. It 


promises to be valuable in the treatment of infections of bones and joints. 


Frank L. Meleney, New York City, pointed out that Key’s studies were con- 
cerned with a single microorganism. Most contaminated or infected wounds con- 


tain two or more microorganisms which may present quite a different problem. 


J. Dewey Bisgard, Omaha, Neb., stated that from a similar group of studies 
he found that sulfanilamide did not alter the normal rate or quality of healing 


of either soft tissue or bone. 


The Rate of Healing of Tendons: An Experimental Study of Tensile Strength, 
Michael L. Mason and (by invitation) Harvey S. Allen, Chicago.—The flexor carpi 
ulnaris and extensor carpi radialis tendons of dogs were divided and immediately 
sutured. Tests of tensile strength of the union showed an initial drop below that 
of the suture in the fresh tendon. With uninterrupted and unrestricted function 
the ends of the tendon separated several millimeters with partial tearing out of 
sutures. With restricted motion from the beginning there was less separation 
but there developed a large bulbous mass of fibrous tissue around the site of 
union. In tendons in which casting permitted no motion union took place with 
no separation and after fourteen days the union was sufficiently strong to with- 
stand limited function without giving. After fourteen days the union showed a 
progressive loss in strength in the absence of function and a progressive increase 
with function. Both physiologically and histologically the most ideal unions were 
effected in tendons given complete rest for fourteen days; then limited function 
followed in 4 weeks by complete function. These results conform to the laws of 
healing determined by Carrel, Harvey, and others. 

In discussion Samuel C. Harvey, New Haven, Conn., noted that in the process 
of wound healing there is a local reversion to embryonic tissues which are sensi- 


tive to stress. As the scar matures it adjusts itself to meet stress. 


The Effects of Pressure on Tissues: An Experimental Study of the Effects of 
Temperature on the Survival of Anemic Tissues, Barney Brooks and (by invita- 
tion) George W. Duncan, Nashville, Tenn.—Tails of rats were rendered ischemic 
by applying constriction at a pressure of 130 mm. Hg around their proximal ends. 
These ischemic tails subjected to an environmental temperature of 40° C. for 
three hours became necrotic but survived ischemia for periods longer than ninety- 


six hours in an environmental temperature of 1° C. The survival periods at 


temperatures ranging between these extremes varied proportionately. Although 


refrigeration prevented necrosis of the ischemic tissue, the tissues showed degen- 


erative changes. 


Norman E. Freeman, Philadelphia, discussed the rapid increase in blood flow 
and in tissue metabolism as temperatures are raised above 34° C. 


Further Anesthesia Studies With Photoelectric Oxyhemoglobinograph, Frank 
W. Hartman (by invitation) and Roy D. McClure, Detroit.—‘‘Through the work 
of Kurt Kramer in 1933 and 1934 the measurement of oxyhemoglobin in the cir- 
eulating blood was first accomplished. The method involves the isolation of an 
artery and the direct application of a photoelectric cell.’’ This precludes its 
elinieal use. Under the direction of the authors an oxyhemoglobinograph has 
been devised by which a continuous record of the oxyhemoglobin of circulating 
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blood can be obtained by applying the photoelectric cell to a feld of skin. Records 
made by this device showed almost instantaneous changes in the oxygen 
saturation of the hemoglobin with changes in the oxygen content of the inspired 
gas. Inhalation of carbon dioxide caused a rapid fall which began immediately. 
The curve was immediately reversed following inhalation of pure oxygen. The 
anoxic curves resulting from nitrous oxide anesthesia and from sedation were 
presented. 


Roy D. McClure, Detroit, pointed out that the damage produced in the brain 
and other tissues by anoxia may appear late. Often the damage produces slight 
and only transitory symptoms and only occasionally grave, progressive, and per- 


manent dysfunctions. 


Congenital Pyloric Stenosis, D. E. Robertson, Toronto, Canada.—A review of 
450 cases was presented; 80 per cent were male; the majority were first-born; 
four were maternal twins; all were cured by the Ramstedt operation. The afflic- 
tion may occur in only one of fraternal twins, but it is always present in both 
identical twins. This is strong evidence that the lesion is congenital. The pre 
ponderance of males was explained upon the basis that males from inception are 
more vulnerable than females. Preoperative preparation to restore fluids, sugars, 


and protein with fluids and blood is very important. The 
The pylorus has been 


stomach should be 


emptied with a catheter immediately before operation. 


approached through a gridiron incision just below the costal margin and to the 


right of the border of the right rectus. The liver which prevents evisceration is 


retracted upward, exposing the pyloric tumor immediately under the wound. 


William E. Ladd, Boston, reported 765 cases with a mortality of 0.56 per cent 
in the last 177. Feeding should be started immediately after operation. Albert 
O. Singelton, Galveston, Tex., feels that by 
rectus transversely through a high muscle-splitting incision evisceration can be 
prevented. Edward J. Donovan, New York City, reported that in 450 personal cases 
there had been only 1 death. If necessary two or three days should be spent in preop- 
erative preparation with fluids and blood transfusions. Edwin M. Miller, Chicago, 


incising the posterior sheath of the 


a baby who died six months after a 
identified. The 


showed sections through the pylorus of 
Ramstedt operation in which the site of section could not be 
thickness of the wall was fairly normal and was equal throughout the cireum- 
ference. Warren Cole, Chicago, starts feeding immediately after operation. Local 
anesthesia is adequate. Administration of vitamin C and the use of fine silk 
sutures aid wound healing. Walter E. Lee, Philadelphia, noted that buried su- 
tures disturb wound healing. Better wounds are obtained by approximating all 
layers with a single series of through-and-through sutures of silk. 


Gastric Acidity Before and After Operative Procedure With Special Reference 
to the Role of the Pylorus and Antrum: A Preliminary Report of a Clinical and 
Experimental Study, Owen H. Wangensteen (by invitation), Richard L. Varco, 
Lyle Hay, Benedict Trach, and Stewart Walpole, Minneapolis, Minn.—Studies of 
gastric acidity were made in patients with ulcer before and after various types 
of gastric resections and of animals with different types of pouches. It was con- 
cluded that the stomach could be rendered achlorhydric by resection of the distal 
66 to 80 per cent of the stomach. Gastric analyses made a year or more after 
such resections showed persistence of achlorhydria. Rapid emptying of the stom- 
ach reduces gastric acidity by reducing the gastric phase of stimulation of the 


secretion of hydrochlorie¢ acid. 


In discussion Lester R. Dragstedt, Chicago, noted that postoperative achlor- 


hydria gives optimum insurance against recurrence of ulcer. Roscoe R. Graham, 


Toronto, Canada, stated that the majority of ulcers should be treated by gastric 
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resection and the resections should be extensive. J. Shelton Horsley, Richmond, 
Va., feels there is good reason to believe that after resection, regardless of ex- 


tent, the remaining acid secreting glands undergo hyperplasia. 


The Surgical Management of Carcinoma of the Left Half of the Colon, Howard 
C. Naffziger and (by invitation) H. Glenn Bell, San Francisco.—In a series of 
161 cases of carcinoma of the left half of the colon (rectum excluded) major 
surgery was performed in 74, an operability of 46 per cent. Resections were done 
in 49 cases with a loss of 5 (10 per cent); 4 died of peritonitis. Types of opera- 
tions used were Mikulicz, obstructive resections, Hartmann, and direct immediate 
side-to-side and end-to-end anastomoses. The immediate end-to-end anastomosis 
with preliminary cecostomy is preferred. Preoperative preparation consists, in 
addition to blood transfusions when indicated, of a low residue diet and one 
ounce of epsom salts each morning for several days. If a preliminary cecostomy 


has been performed, the bowel is lavaged daily. 


When doing an immediate anastomosis John A. Wolfer, Chicago, has painted 
the cut ends of the bowel with 5 per cent phenol followed by 90 per cent alcohol. 
Decompression of the bowel by cecostomy or by continuous gastric suction is im- 
portant. Preoperative nutritional preparation should include vitamin C (1,000 
mg. of scorbutic acid daily). 


The Repair of Inguinal Hernia With Transplantation of the Cord to the Fem- 
oral Canal, William F. MacFee, New York City.—By this technique the inguinal 
ligament is detached from its insertion in the pubic spine and freed along the 
superior pubic ramus until the femoral canal is unroofed. The cord is then trans- 
ferred from the inguinal canal to the femoral canal and the inguinal ligament is 
repositioned and made fast with silk sutures which are also used to repair the 
floor of the canal. The operation permits complete closure of the inguinal canal 
without sacrificing the cord and testicle. 

Following this operation in 19 cases there have been 6, or 30 per cent, recur- 
rences. The operation was primary in 12 cases with 5 recurrences, secondary in 7 
recurrent cases with 1 recurrence. Three recurred along the femoral canal. 


William E. Gallie, Toronto, Canada, noted that a well-secured tense inguinal 
ligament is very essential for anchorage in the repair of hernia. The merits of 
. > 


living sutures of fascia in repair were alluded to. 


Motor and Sensory Innervation of the Colon and Bladder, James C. White and 
(by invitation) Max Verlot and Otto Ehrentheil, Boston.—Reported were the 
results of an investigation of physiologic changes in the bladder and colon which 
follow disease, injury, or operative lesions of the brain, spinal cord, cauda equina, 
and pelvic nerves. The bladder was studied by means of cystometrograms and 
the colon by colonmetrograms. The latter procedure registers the response of the 
colon to distention with fiuid. Subjective sensations resulting from distention of 
both bladder and colon were also observed. Case records of increased and de- 
creased tonus of these organs and the diagnostic significance of these determina- 


tions were demonstrated. 


This method of study, according to Peter Heinbecker, St. Louis, should aid 
in determining the effect of functional as well as organic neurogenic disturbances 


upon the colon. 


The Problem of Producing Complete and Lasting Sympathetic Denervation of 
the Upper Extremity by Preganglionic Section, Reginald H. Smithwick, Boston.— 
‘*Because we found the clinical results of postganglionic sympathetic denervation 
of the upper extremity to be unsatisfactory and because we found the results of 
preganglionic sympathetic denervation of the lower extremity to be satisfactory 
we have been trying to develop a technique for preganglionic denervation of the 
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upper extremity. Our present technique, intraspinal (intraarachnoid) anterior 
root section of D2 and D3 and trunk section below D3, gives promise of being 
a satisfactory solution of the problem.’’ In an effort to prevent regeneration the 
sectioned trunk is ensheathed in a silk bag. Intercostal nerves 2 and 3 are also 
sectioned. 


In discussion Peter Heinbecker, St. Louis, stated that there is good evidence 
that vasospastic disease is an intrinsic disease of the walls of the blood vessels 
and not primarily a disease of the sympathetic nervous system. Recurrence of 
symptoms may be explained upon this basis rather than regeneration. There is 
also good evidence that D1 does not carry vasoconstrictor fibers for the arm. 


James C. White, Boston, noted that it has been shown that sympathetic fibers 
regenerate rapidly and that in the monkey section of D1 alters the temperature 
of the extremity. 


REVIEW OF THE SECTION ON SURGERY OF THE AMERICAN 
MEDICAL ASSOCIATION 


Woo.roLk Barrow, M.D., Lextneton, Ky. 


T THE annual meeting of the Section on Surgery, General and Abdominal, 
of the American Medical Association in New York City on June 12, 13, and 
14, Edwin M. Miller and E. H. Fell, Chicago, Ill., and Clayton E. Brock, St. Louis, 
reported a summary of The Treatment of Acute Appendicitis and Its Complica- 
tions in Children, based on their experience with over 1,000 cases of acute appen- 
dicitis in children. They divided these patients into three groups. In the first 


group of patients the inflammatory changes were limited to the appendix itself. 
In these patients with ‘‘obvious acute appendicitis without perforation, there is 
no difference of opinion about the proper treatment.’’ There were 629 patients 


in this group treated by immediate operation with no deaths. 


Those patients ‘‘with obvious perforation with an adequate defensive mecha- 
nism’’ were placed in Group 2. In this group the symptoms were usually of 
longer duration than in Group 1, but the patients did not seem critically ill. A 
mass of variable size and position was usually present due to a slow leak in the 
appendix with adequate defensive measures on the part of the body. In this 
group of patients Miller, Fell, and Brock found that conservative measures, where 
possible, have given the most satisfactory results. In 11 per cent of these pa- 
tients surgical interference became necessary; spontaneous resolution occurred in 
89 per cent. Appendectomy during the quiescent stage was urged in every in- 
stance. The mortality rate in this group of patients was 2 per cent where con- 
servative measures were employed. 

In Group 3 the patients were critically ill; there were signs and symptoms of 
generalized peritonitis in association with an open perforation of the appendix. 
Many of these were associated with obstruction to the appendical lumen. In 
these patients (children) conservative measures were associated with a mortality 
of 80 per cent. Immediate operation was associated with a mortality of 12 per 
cent. 


Edward 8S. Stafford and David H. Sprong, Jr., Baltimore, presented An Analysis 
of the Mortality Resulting From Acute Appendicitis. In 1,317 consecutive pa- 
tients with acute appendicitis there were 48 deaths. Prompt surgical interference 
was undertaken in every instance, but the essayists were careful to point out 
that time spent in preoperative preparation by intravenous fluid, electrolytes and 
blood, in their opinion, was time well spent. They considered the details of 
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surgical technique as of less importance than the details of postoperative care. 
Inadequate postoperative care was responsible for more deaths than generalized 
peritonitis per se. In their opinion, it is difticult to determine what patients might 
be expected to be benefited by conservative measures except by operation, and 
all patients with acute appendicitis in their care have been operated upon imme- 
diately. They report no mortality in patients with acute appendicitis without 
perforation, a mortality of 7 plus per cent in patients with acute appendicitis 
and localized abscess, and a mortality of 14.2 per cent in patients with acute 
appendicitis and generalized peritonitis. 


Woolfolk Barrow, Lexington, Ky., and Alton Ochsner, New Orleans, presented 
a paper on the Treatment of Appendical Peritonitis based on their experience 
with 1,039 consecutive patients with acute appendicitis seen at the Charity Hos- 
pital in New Orleans. Of this number, 179 had peritonitis of appendical origin 
at the time of entry to the hospital. 

Ten patients who either died within twelve hours of entry or in whom an in- 
correct diagnosis was made and incorrect treatment carried out on nonsurgical 
wards were excluded from detailed analysis but not from computation of the 
gross mortality rate. Of 15 patients with appendical peritonitis entering the 
hospital within twenty-four hours of the onset of their disease, 12 were treated 
by immediate operation with 2 deaths; 3 were treated by conservative measures 
with 2 deaths. Of the 92 patients with appendical peritonitis entering the hos- 
pital from twenty-four to seventy-two hours after the onset of symptoms, 61 were 
treated by conservative measures with 5 deaths. In the 62 patients with appen- 
dical peritonitis entering the hospital more than seventy-two hours after onset, 
21 were treated by immediate appendectomy with 10 deaths; 41 patients were 
treated by conservative measures with 3 deaths. Generalized abdominal pain and 
tenderness, rebound tenderness on the left on palpation of the left side of the 
abdomen, absent peristalsis on auscultation of the abdomen and distention in the 
patient with acute appendicitis are considered very suggestive of appendical 
peritonitis. If, however, the least doubt persisted about the diagnosis of acute 


appendicitis or the presence or absence of peritonitis, Barrow and Ochsner urged 


exploratory laparotomy. 

In the conservative management of patients with appendical peritonitis, Bar- 
row and Ochsner believed the following procedures based on the disturbances of 
physiologic function which constantly occur must be carried out in great detail: 
elevation of the head of the bed to favor localization of residual abscesses, if 
any, in the pelvis; no food by mouth, either liquid or solid, to allow complete 
functional rest of the gastrointestinal tract; inhalation of concentrated oxygen 
and constant suction of gastrointestinal contents either through a Jutte, Levine, 
or Miller-Abbott tube to combat distention; morphine in liberal dosage at regular 
intervals, both for its sedative effect on the patient and its tonic action on the 
intestine; infusions twice daily to supply necessary fluid and electrolytes; mul- 
tiple transfusions and adrenal cortex extract for their tonic effect on the patient; 
sulfanilamide as an 0.8 per cent subcutaneous infusion to combat infection, and 
careful and repeated search for, and appropriate treatment of, residual abscesses. 
The locations of these residual abscesses were listed in the order of their fre- 
quency as occurring in the right iliae fossa, in the cul-de-sac, or pouch of Douglas, 
in the left iliac fossa, in the subhepatic space, in the subdiaphragmatic space, 
and in the liver following pylephlebitis. 

In the discussion of this symposium on appendicitis, Ochsner noted that ‘‘ there 
was no conservative treatment of acute unperforated appendicitis.’’ Prompt 
appendectomy is the only procedure of choice. In his opinion conservative meas- 
ures in the treatment of appendical peritonitis should be limited to those patients 
with localization or beginning localization of their infection. In the treatment 
of these patients, Ochsner re-emphasized the importance of full and adequate 
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treatment of these patients along physiologic lines, which may demand consider- 
ably more surgical skill and judgment than treatment by immediate operation. 


E. H. Fell, Chicago, suggested that a palpable intra-abdominal mass felt soon 
after the onset of symptoms might be composed of an acutely inflamed unrup- 
tured appendix surrounded by omentum, rather than an appendical abscess. Ap- 
pendectomy is the procedure of choice. He emphasized the importance of ade- 
quate preoperative preparation in patients with acute appendicitis. Late in the 
disease sufficient immunity has been established to permit a relatively satisfactory 
prognosis in patients in whom late operation becomes necessary. 


Harvey Stone, Baltimore, repeated that there is no controversy about the 
handling of patients with simple acute appendicitis by prompt appendectomy. 
In his opinion, the improvement in the prognosis for the patient with appendical 
peritonitis was due to better treatment along physiologic lines rather than to any 
special surgical technique in the acute stages or to a delay in operation. Where 
conservative measures had been employed, Stone strongly advocated the removal 
of the appendix in the interval between attacks, removing it before the patient 
left the hospital if it seemed unlikely that it would be accomplished otherwise. 


Shelton Horsley, Jr., Richmond, Va., reported a very low mortality in patients 
(private) with acute appendicitis. He believed this to be due to their policy of 
immediate operation regardless of the stage of the disease, use of the McBurney 
incision, removal of purulent material by suction, no intraperitoneal drainage, and 
simple ligation of the stump of the appendix. 


John C. Gilbride, Philadelphia, reported 3 patients in whom the acutely in- 
flamed appendix was adherent to the bladder, producing symptoms suggestive of 
genitourinary tract disease rather than acute appendicitis. E. H. Miller, Chicago, 
reiterated the importance of noninterference with localized processes. 


Charles C. Lund and John H. Crandon, Boston, reported on Experimental 
Scurvy and Ascorbic Acid Deficiency in Surgical Patients. They found that the 
blood level of vitamin C will decrease by one-half following an average laparotomy, 
but will rise rapidly to preoperative levels with an adequate intake of this sub- 
stance. There was no demonstrable difference in the incidence of pulmonary com- 
plications in patients with low and with normal vitamin C levels. 

In the normal human experimental subject the absence of vitamin C in the 
diet is followed by a rapid reduction in the amount of this substance in the 
blood. Although the level of reduced ascorbic acid in the blood reached zero in the 
experimental subject in six weeks, no clinical changes were noted for four and one- 
half months, when a papular eruption associated with ingrowing hairs was noted. 
A surgical incision made three months after the beginning of the experiment 
healed satisfactorily and promptly. At the end of five months of vitamin C depriva- 
tion, petechial hemorrhages began to appear on the lower part of the legs. At the 
end of six months a surgical incision made on the back failed entirely to heal. On 
microscopic study of a section taken from the line of incision there was almost 
complete absence of intercellular substance. Following the administration of 
vitamin C there was prompt healing. 

In routine determination of preoperative vitamin C levels, Lund and Crandon 
found many patients with subnormal ascorbie acid blood levels. This was fre- 
quently associated with other deficiencies, particularly hypoproteinemia. Where vita- 
min C deficiencies exist, they advise the administration of 1 to 4 Gm. of ascorbic 
acid either by mouth or intravenously. 


John B. Hartzell, James M. Winfield, and J. Logan Irvin, Detroit, in their 
report on Plasma Vitamin C and Serum Protein Levels in Wound Disruption 
noted that most wound disruptions occur from the fifth to the tenth postoperative 


day. Poor operative technique, increased intra-abdominal tension, and poor general 
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condition of the patient, particularly where there was a low ascorbic acid blood 
level and hypoproteinemia, were associated with an increased tendency to wound 
disruption. Subclinical scurvy was found not uncommonly in patients whom they 
studied. Experimentally in the dog, low vitamin C intake and hypoproteinemia 
produced by plasmapheresis were associated with a much higher incidence of 
wound disruption than in controls. Vitamin C requirements are increased by 


infection. Sulfanilamide affects the blood level of vitamin C adversely. 


In 20 patients with wound disruption studied by the essayists in 1939, the 


blood levels of vitamin C and plasma protein were below normal. Of these pa- 
tients, the great majority had had operations upon the stomach or for malignant 
disease. Three per cent of the patients entering the Detroit Receiving Hospital with 


a perforated peptic ulcer had wound disruption. 


In the discussion of the two preceding papers, Thomas Mackie, New York City, 
emphasized the importance of the entire nutritional state of the patient rather 
than any one single factor in wound healing. A subnormal blood level of ascorbic 
acid does not necessarily indicate scurvy nor is it inevitably associated with an 
increased incidence of postoperative complications. A low ascorbic acid blood level, 
however, should be viewed as a danger signal for it is commonly associated with other 
nutritional deficiencies, all of which should be corrected rather than a single one. 


J. E. Rhoades, Philadelphia, noted that in experimental protein deprivation 
there was very little tendency to fibroblastic proliferation in experimental wounds. 
He suggests three possible mechanisms which might be responsible for this lack 
of fibroblasts: local edema due to loss of plasma colloid osmotic pressure; inter- 
ference with nutrition by exhaustion of the labile protein store or by interference 
with the circulation. The administration of acacia to experimental animals with 
a low plasma protein helped somewhat, presumably due to the relief of edema. 


Marshall Bartlett, Boston, emphasized the length of time during which the 
plasma vitamin C level was zero before clinical scurvy developed. 


Charles C. Lund suggested that sufficient vitamin C depletion to be solely 
responsible for failure to wound healing is rare. In such a depleted subject, 
however, vitamin C alone was responsible for a return to normal. Adequate surgical 
technique continues to be important. 


Elkin L. Rippy, Nashville, Tenn., in a review of 292 Perforating Gunshot Wounds 
of the Abdomen found that the incidence had increased in the past fifty-one years. 
Of 24 patients in whom abdominal exploration was not done, 23 died. In those 
patients in whom exploratory laparotomy revealed perforation of a viscus, the 
mortality was 61.9 per cent. The mortality increased with increasing age and was 
higher in colored than in white patients. The sooner after injury operation was 
performed, the lower the mortality. The mortality increased in proportion to the 
amount of hemorrhage and the greatest single cause of death was shock and hemor- 
rhage. Injury to the colon was associated with a poorer prognosis than was 
injury to any other viscus. Patients in whom the duration of operation was be- 
tween one hour and one and one-half hours on the average had a better prog- 
nosis than those in whom surgical procedures were completed in less than one 
hour or were prolonged beyond one and one-half hours. Failure to close one 
or more perforations was responsible for death in several instances. 


Harold Price Totten and J. N. O’Neill, Los Angeles, presented a paper on 
Subcutaneous Injuries of the Abdomen. They found the diagnosis impossible to 
make unless such a condition is suspected. The usual clinical signs and symptoms 
associated with injuries to the liver, spleen, intestine, mesentery, and urinary bladder 
were considered in detail. Abdominal pain was the most constant single symp- 
tom and this, when associated with a mounting pulse rate, was considered sufficient 
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indication for exploratory laparotomy. The signs and symptoms of surgical 
shock were exhibited not infrequently. Dullness in the flanks was found occa- 
sionally. The temperature was usually normal or subnormal immediately after 
injury, but, should inflammation occur, it might become elevated. The prognosis 
in these patients was influenced by the nature and the extent of the traumatizing 
force; by the nature and extent of associated injuries, both intraperitoneal and 
extraperitoneal, as well as the interval between injury and operation. They 
advocated the use of through-and-through sutures in the closure of the abdominal 
wall in these patients. 


In the discussion of the two preceding papers, Adolph A. Walkling, Philadelphia, 
stressed the importance of a blood bank in permitting early transfusion, as well 
as the importance of thorough exploration in patients with penetrating gunshot 
wounds of the abdomen. He felt that the more rapidly preparations for operation 
could be carried out, the better the prognosis for the patient. In the experience of 
Walkling, the mortality had been 93.7 per cent where exploratory laparotomy had 
not been done and 50 per cent in those patients treated by surgical exploration of 


the abdominal cavity. 


Walter E. Lee, Philadelphia, noted that a gunshot wound of the abdomen was, 
by and large, the most effective known way of committing homicide and was be- 
coming even more fatal due to the higher velocity of the bullets. Lee considered the 
interval between injury and operation to be of great prognostic importance. 


Thomas M. Joyce, Portland, Ore., emphasized the importance of eariy and re- 
peated blood transfusions and noted that a blood bank made this much easier to 
accomplish. Overlong operative procedure had been associated with a rise in 
mortality rate. In patients with suspected subcutaneous wounds of the abdomen, 


Joyce advocated early exploratory laparotomy where the slightest doubt persisted 
rather than waiting until a time when surgical intervention would be of little avail. 


Rettig A. Griswold, Louisville, Ky., advocated prompt operation in patients with 
gunshot wounds of the abdomen whether the patient was in shock or not. Where 
shock was present, it was usually due to massive intraperitoneal hemorrhage 
which is better treated by surgical hemostasis than by supportive measures. Gris- 
wold doubted the wisdom of celiotomy in pat’ ts with icepick or shotgun wounds 
of the abdomen, for in icepick wounds or shotgun wounds from a distance per- 
forations in the gastrointestinal tract become sealed spontaneously. In shotgun 
wounds of the abdomen inflicted at close range, such large defects were made in the 
continuity of the gastrointestinal tract that operation could accomplish little. 


Leo Eloesser, San Francisco, believes that many patients with gunshot wounds 
of the abdomen will die regardless of the type of treatment instituted. He ad- 
vocated the more frequent use of enterostomy, colostomy, and gauze packing 
in desperately ill patients. 

Harry E. Mock, Chicago, cautioned against allowing the presence of an obvi- 
ous head injury to conceal associated abdominal injuries. Mock also reported 2 
patients in whom traumatic rupture of the colon was caused by compressed air, 
introduced into the anus as a practical joke. 


J. Norman O’Neill, Los Angeles, noted that traumatic rupture of the liver in 
automobile accidents was not uncommon and that in many of these patients the 
associated hemorrhage would cease spontaneously. Spontaneous rupture of the 
stomach, though rare, had also been observed. 

Rippy, in closing, stated that the mortality in gunshot wounds of the abdomen 
was lowered by early operation, blood transfusions, and the minimum amount of 
surgery necessary under the circumstances. Sulfanilamifde was considered to be of 


limited value. 
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Reed M. Nesbit and Rigdon K. Ratliff, Ann Arbor, Mich., in their report on 
Hypertension Associated With Unilateral Kidney Infection stated that hyper- 
tension had been shown both experimentally and clinically to be associated with 
unilateral or bilateral damage to the kidneys in certain instances. Patients in 
whom there is renal damage account for the largest group of therapeutic failures 
following neurosurgical operations. Two patients were reported with hypertension 
and occlusion of one renal artery. In these patients symptomatic relief followed 
nephrectomy. Traumatic injury to the kidney with the production of a parenchymal 
infarct or urinary obstruction and ischemia due to obliteration of the parenchymal 
blood supply may have the same effect. In 6 of 10 patients with unilateral 
chronic pyelonephritis and hypertension, there was improvement following uni- 
lateral nephrectomy. On pathologic examination of these kidneys, arteriolar 
thickening was found. In the authors’ opinion, chronic infection was the most 


frequent etiologic agent producing unilateral kidney damage associated with 
t 


hypertension. ' Nesbit and Ratliff caution that hypertension does not always 
follow damage to kidneys and that, if a patient has renal damage and hyper- 


tension, it does not of necessity follow that the former is responsible for the latter. 


In the discussion of this paper, E. Granville Crabtree, Boston, noted that, in 
his opinion, hypertension will eventually be considered as the end result of 
pathology elsewhere. It has been known to result from unilateral kidney damage 
within six months. In many instances, however, histologic changes may be found 


in the kidney in the absence of hypertension. 


Henry A. Schroeder, New York City, stated that, in his opinion, there were 
two factors responsible for hypertension in patients with unilateral kidney disease, 
one renal, the other constitutional in nature. And that, although regression of hyper- 
tension might follow nephrectomy, the patient was still a potential hypertensive 
and the relief might be only temporary. 


George W. Fish, New York City, suggested that the renal arteriolar lesions 
might be the result rather than the cause of hypertension. The best therapeutic 
results from unilateral nephrectomy have been obtained when the hypertension 
is of less than two years’ duration. He reported a patient who had died from a 
pulmonary embolus following unilateral nephrectomy in a patient wit! unilateral 
renal disease and hypertension. Although the patient’s hypertension had been low- 
ered, autopsy showed that arteriolar damage had already occurred in the remaining 
kidney. He expressed the hope that a substance could be found to neutralize the 
pressor substances released by damage to the kidney parenchyma. 

In closing, Nesbit said that all the patients considered here had entered the 
hospital with the diagnosis of essential hypertension. There was nothing in the 
patient’s history to suggest an organic lesion. In patients on the urologic service 


the incidence of hypertension is low. 


Frank E. Boland, Atlanta, Ga., presented a paper on Morsus Humanis. Human 
bite infection occurs in two ways, one by striking the teeth of an opponent with 
the knuckles, the other as the victim of a bite. Except on the hands or fingers, the 
results of human bites were similar to the result of injuries from other agents. In 
human bite injuries to the knuckles serious infections and unfortunate sequelae 
were not uncommon due to violent dissolution of tissues, virulent bacteria, spread by 
the gliding action of tendons, and the difficulty of cleaning the joint and its 
capsule. In this group of patients bites inflicted by negroes were more serious 
than those inflicted by white people and in Boland’s experience were becoming 
even more virulent. The bite of the blue-gummed negro was no more fatal than that 
of any other negro. From observations on the teeth of dogs, Boland concluded 
that the type of diet had much to do with the bacterial flora of the teeth. In 
17 human bite injuries to the hand osteomyelitis developed in 6. One patient lost 
a phalanx, 2 an entire finger, 1 the entire thumb and forefinger, and 1 patient 
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died. There was residual impairment in function in many more. Early radical 
débridement was urged, followed by either local or systemic exhibition of sul- 


fanilamide. Débridement was also carried out in old injuries. 


In the discussion of this paper, Michael L. Mason, Chicago, noticed that such 
injuries are becoming more frequent. In superficial injuries the prognosis is good 
under conservative management. In deeper injuries there is usually much dead 
and devitalized material which should be removed. He does not favor cauteriza- 
tion of the tissues with chemicals or the electrosurgical unit. The lacerations are 
left widely open. In such injuries, coming for medical attention some time after 
their injury, débridement is followed by the liberal application of zine peroxide, 
splinting of the injured member, and bed rest. Conservatism was advocated in the 
treatment of involved bones and joints. 


Frank E. Meleney, New York City, said that fusiform bacteria, anaerobie and 
aerobic hemolytic streptococci, and spirochetes were found in such injuries and that 
under treatment the nonhemolytic bacteria disappeared first, followed by the fusi- 
form organisms. The spirochetes were the last to leave. Zine peroxide had been 
much more effective in the control of these organisms than arsphenamine. He 
urged repeated aerobic and anaerobic cultures to help evaluate the clinical course 


of these patients. 


Claude E. Welch, Boston, urged early immediate drainage in these patients 
except in the presence of spreading lymphangiitis. In early cases electrocautery 
excision of the injured area had been found satisfactory. In 31 patients with 
human bite infections seen at the Massachusetts General Hospital, the injury was 
at the metacarpophalangeal joint in 18. Four of these patients required an am- 
putation. 

In conclusion Boland emphasized the importance of knowing the usual route of 
spread of infection and of alertness in treating such complications as might arise. 


Thomas M. Joyce, Portland, Ore., in his Chairman’s Address, Combination of 
Old and New Methods in Repair of Inguinal Hernia, gave an interesting his- 
torical review of the surgical treatment of hernia, noting that the injection treat- 
ment of hernia is at least 150 years old and that until recently surgery has been 
considered a last resort. Following the development of anatomic dissection and 
repair of hernia by Bassini and Halstead, McArthur suggested the use of a strip 
of fascia taken from the aponeurosis of the external oblique to reinforce the 
suture line. Kirschner proposed the use of a transplant of fascia. Gallie sug- 
gested the use of sutures of fascial strips taken from the thigh and later the use 
of a many tailed fascial graft. Wangensteen suggested the use of an iliotibial 
fascial graft. 

Joyce advocated the routine use of fascial strips obtained either from adjacent 
fascia or from the thigh, and felt that this was particularly indicated in direct 
inguinal, ventral, or recurrent hernias. He advocated the suture of fascia to 
fascia for, when muscle was sutured to fascia, satisfactory union was unlikely. 
He reported 184 personal cases in which fascial strips had been used with but a single 
recurrence. Local anesthesia was not used. In 3 patients in whom wound infec- 


tion developed, the fascia did not slough out. 


Carrington Williams and Paul Kimmelstiel, Richmond, Va., reported 8 patients 
with Syphilis of the Stomach. In all of these patients ulceration occurred in the 
region of the pylorus secondary to an infiltrating lesion in the submucosa. The 
signs and symptoms are suggestive of carcinoma of the stomach. Roentgen-ray 
examination shows a funnel deformity of the lower end of the stomach. This is 


only suggestive, not pathognomonic. On gross examination the ulcerated area is 
usually smaller than the x-ray would have led one to suspect. The tributary 
lymph nodes are enlarged. On microscopic examination, there is diffuse round- 
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cell infiltration. True gummas with or without giant cells may occur. Prolifera- 
tive endarteritis occurs, but it is not specific to syphilis of the stomach. The 
walls of the veins seem to be encroached upon with destruction of the elastica 
and obliteration of the lumen. Spirochetes are not usually found nor can syphilis 
be produced by the intratesticular injection of this material into rabbits. The 
diagnosis must be made upon the history, clinical findings, and serology as well 
as the pathology. In 6 patients resection of the pylorus was accomplished with- 
out a fatality. One patient died at a subsequent date from massive hemorrhage; 


3 have remained well; and 2 have been lost to follow-up. 


Karl A. Meyer, Chicago, in the discussion of the above paper said that he be- 
lieved the incidence of syphilis of the stomach was increasing. The outstanding 
clinical phenomenon is a gradual decrease in the capacity of the stomach. Diag- 
nosis upon x-ray evidence alone is unsatisfactory. Spirochetes when found in the 
stomach may be Vincent’s organisms rather than Spirochaetae pallida. 


In a report on Cancer of the Stomach With Particular Reference to the Sig- 
nificance of Persistent Symptoms Ascribed to the Stomach and the Malignant 
Potentiality of Gastric Ulcers, Howard K. Gray, Rochester, Minn., noted that 
two and one-half times as many people had died of cancer of the stomach in the past 
fifteen years as in all the wars in which this country had been engaged. He em- 
phasized that the signs and symptoms of carcinoma of the stomach were frequently 
vague and indefinite until the tumor had become so large that successful therapy 
was no longer possible. Gastric carcinoma may be suggested by symptoms simi- 
lar to those of a peptic ulcer, by vague and indefinite abdominal complaints, by 
gradual loss of weight over a prolonged period (unexplained hypochromic anemia), 
or by a sudden massive hemorrhage. The appearance of the symptoms of carcinoma 
of the stomach usually included in textbooks generally indicates an advanced 
and incurable carcinoma of the stomach. 

In one-third of the patients with carcinoma of the stomach observed by Gray 
there had been a ‘‘typical’’ history of peptic ulcer; in three-fourths there had 


been persistent symptoms without remission; in one-fourth the symptoms had per 


sisted for more than a year. In one-fourth of these patients there had been a 
change in type in gastrointestinal symptoms of long standing. In some patients 
there were no symptoms referable to the gastrointestinal tract. 

In three-fourths of the patients seen with supposed benign gastric ulcers, im- 
mediate operation was advised. In the remaining one-fourth hospitalization and 
continuous observation were urged. Although even in patients with carcinoma of 
the stomach ulcer niches have been known to disappear, prompt disappearance of a 
gastric uleer under conservative measures is strong evidence against carcinoma. 

In patients with carcinoma of the stomach, 50 per cent were deemed inoperable 
at the time of observation. In 25 per cent of those patients resection was pos- 
sible; 30 per cent of these survived five or more years. Only the surgeon can 


offer any hope to the patient with carcinoma of the stomach. 


Carl T. Hoag and John B. deC. M. Saunders, San Francisco, urged Jejunoplasty 
for Obstruction Following Gastroenterostomy or Subtotal Gastric Resection if 
relief does not follow a not too long period of conservative treatment. They listed 
the most frequent causes of obstruction in these patients as: first, an improperly 
placed stoma; second, too small a stoma, a complication more frequent when 
insufficient allowance is made for contraction of a previously dilated stomach; third, 
too short a proximal loop of intestine by traction and rotation or too long a loop 
by distention; fourth, a mesentery too stiff to accommodate changes in the position 
of the stomach; fifth, inadequate fixation of the stomach to the mesocolon with sub- 
sequent herniation; sixth, adhesions in the region of the stoma; seventh, tension 
on the middle colic artery when the anastomosis has been to the right of this ves- 
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sel; eighth, ulceration in the suture line; ninth, hypoproteinemia with edema 
and impaired motility. Hoag and Saunders proposed anastomosis of the afferent 
and efferent loops of jejunum beginning at the point of anastomosis with the 
stomach. In several patients in whom the procedure had been used, satisfactory 
results were obtained. 


In the discussion of these papers, Alton Ochsner, New Orleans, emphasized the 
importance of suspecting carcinoma in the stomach in patients with vague abdominal 
complaints. In 6 patients with carcinoma of the stomach seen in the Charity Hos- 
pital of New Orleans, previous appendectomy had been performed elsewhere through 
a buttonhole incision for vague abdominal symptoms. Two per cent of all autopsies 
performed at the Charity Hospital were done on patients with carcinoma of the 
stomach. Ochsner emphasized the importance of the clinical investigation of 
Julius Bauer in which it was shown that individuals whose families had a high in- 
cidence of benign peptic ulceration as well as gastric carcinoma were particularly 
likely to develop a gastric malignancy. The importance of this is that patients 
with a benign lesion of the stomach in whose family history there is a frequency 
of peptic ulceration should have a subtotal gastric resection because of the greater 
likelihood of this uleer’s becoming malignant than that in an individual whose family 
history is negative for gastric disease. 


William Barclay Parsons, New York City, felt that the presence of any gastric 
ulceration should be regarded as highly suggestive of cancer. The gastroscope may 


be of some value in establishing the character of these lesions. 


Arthur W. Allen, Boston, noted that better preoperative preparation, better 
technique, better selection of the type of operation used, and a more adequate 
knowledge of biochemical disturbances were all permitting more extensive surgery 
on patients with gastric lesions than had ever been possible before. In patients 
developing obstruction following gastroenterostomy or gastric resection, marked 
inflammatory changes occur around the site of anastomosis (an observation em- 
phasized later by Howard K. Gray) and, although jejunoplasty may be possible, 
it is a major surgical procedure. The simpler operation of jejunostomy will 
permit adequate nutrition of the patient while the inflammation surrounding the 
malfunctioning stoma subsides, allowing the re-establishment of function through 
the original stoma. Five patients in whom this complication occurred were 
treated by jejunostomy with satisfactory results. In one instance feeding through 
the jejunostomy tube was necessary for thirty-five days. 


John H. Powers, Cooperstown, N. Y., in an analysis of 500 Automobile Acci- 
dents in a Rural Area Traversed by a Transcontinental Highway found that they 
occurred most frequently during the summer months in clear weather on dry hard 
roads during daylight hours. Powers believed that excessive speed, a lack of 
knowledge of the usual hazards of the highway, and unfamiliarity with the territory 
traversed were responsible for the majority of these. The mortality in this series 
of patients was 8.5 per cent. 


In the discussion of this paper, Alan DeF. Smith, New York City, believed 
that it was the reckless driver who was largely responsible for automobile accidents, 
but the innocent driver was no less apt to suffer. In his opinion revocation of 
driving licenses should be more frequent, and perhaps licenses should not be 
issued at all to minors. He further advocated compulsory insurance to defray hos- 
pital and medical expenses of injured persons. 

Powers, in closing, suggested that 95 per cent of all highway accidents were due 
to negligence and were preventable. Of 712 patients admitted to the Mary 
Imogene Bassett Hospital, 73 per cent paid in full, 12 per cent in part, and 15 
per cent made no payment whatsoever, the latter representing a loss of over 
$20,000 to the hospital. 
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James S. Speed and Harold B. Boyd, Memphis, Tenn., summarized their experi- 
ence with 62 patients with Fracture of the Ulna With Dislocation of the Head of 
the Radius (Monteggia Fracture). In 83 per cent of these patients there was an 
anterior dislocation of the radius; in 73 per cent the fracture of the ulna was 
in the upper third. A fracture of the ulna with angulation or displacement 
strongly suggests an accompanying dislocation of the head of the radius, although 


the latter may be difficult to determine by x-ray examination. Recognition and 


treatment of both lesions are important, for, if adequate correction is not ob- 


tained, arthritic changes in the elbow joint and limitation in pronation-supina- 
tion are to be expected. The maintenance of adequate fixation by conservative 
means in such patients may be difficult or impossible. In these instances Speed 
and Boyd advocate operative fixation of the head of the radius by a sling of 
fascia obtained from the deep muscles of the arm. Approach to the head of the 
radius was obtained through an incision along the subcutaneous border of the ulna 
with reflection of the supinator and anconeus muscles. In this way no muscles 
are divided or split. Where the injury was of long duration, excision of the 
head of the radius was advised. In patients with nonunion of the ulna, an onlay 


bone graft was recommended. 


In the discussion of this paper, Herman F. Johnson, Omaha, Neb., emphasized 
the difficulty in making a diagnosis of anterior dislocation of the elbow by roentgen- 
ray examination and suggested the making of x-ray plates of both elbows in 
these patients. He suggested the use of steel pins for fixation in compound frac- 
tures or fixation of the fragments by a Kirschner wire introduced through the 


olecranon process and threaded the entire length of the ulna. 


Benjamin Franklin Buzby, Camden, N. J., noted that every oblique fracture 
of the ulna must be accompanied by a dislocation of the head of the radius. 
He further noted that excision of the head of the radius in adults was accom- 
panied by but little disability, but in children it was not uncommonly followed 


by disturbances in growth. 


G. Mosser Taylor, Los Angeles, reported a patient with a fracture of the ulna 
and dislocation of the radius in whom there was but 50 per cent pronation treated 
by conservative measures followed by five manipulations under anesthesia. 


Albert Key, St. Louis, was of the opinion that satisfactory results could be 
obtained in a certain number of these patients by conservative measures. In 
compound fractures he advocated the local application of sulfanilamide. Surgical 
intervention in these patients requires specialized knowledge. 

In closing, Boyd remarked that the power of the supinators of the forearm 
is enormous and makes adequate fixation by conservative measures almost im- 


possible. 


Harold C. Voris, Adrien Verbrugghen, and Jerry J. Kearns, Chicago, reviewed 
more than 1,400 patients with Head Injuries seen in the Cook County Hospital. 
Approximately one-fourth of these were due to automobile injuries, one-fourth 
to a fall, one-fourth to assault, and the remaining one-fourth to miscellaneous 
causes. In 80 per cent of these patients, there were associated injuries. The 
mortality for the entire group was 13 per cent. In the various age groups the 
mortality rate rose steadily with an increase in age. Forty per cent of the patients 
who died did not have a demonstrable fracture of the skull. 

In the treatment of these patients intravenous glucose was given if they were in 
shock or collapse. Saline solution was not used. X-rays were deferred until it was 
deemed safe to take them. Morphia, particularly in the early stages, was not 
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used. In those patients developing signs of increased intracranial pressure, limi- 
tation of fluid intake to less than 1,200 ¢.c. daily, magnesium sulfate by mouth or 
enemas, the intravenous injection of hypertonic glucose or sucrose, and lumbar 
puncture were advocated. 

Operative interference was limited to those patients with a depressed frac- 
ture orextradural hematoma. The mortality in patients operated upon was 50 


per cent. 


In the discussion of this paper, 8. Bernard Wortis, New York City, stated that 
in his experience conservative measures by and large had been attended with 
the most satisfactory results, although the treatment of each patient had to be 


individualized. 


Donald Munro, Boston, suggested that it was impossible to present compara- 
tive statistics without an accepted and standard classification of these patients 
on the basis of the extent and type of injury to the brain. In the large group of 
patients with head injuries seen at the Boston City Hospital, there were many 
patients with compound fractures of the skull, which exerts a profound effect 
upon the mortality rate. In 2.2 per cent of the patients, extradural hematomas were 
encountered. Three hundred patients with subdural hematomas have been seen. 
Munro advocated early and thorough operation in these patients. The mortality 


rate was 34 per cent. 


In closing, Harold C. Voris related that his experience with operative inter 


ference in patients with a subdural hematoma had not been a happy one. 


Joseph S. Barr, Boston, reported the Indications and Technique for Operative 
Treatment of Fracture of the External Tibial Condyle (Bumper Fracture) as 
developed in the Fracture Clinic of the Massachusetts General Hospital. In those 
patients the external semilunar cartilage is usually torn in addition to the frac- 


ture of the external tibial condyle. The type of treatment indicated depends upon 


the degree of displacement of the external tibial condyle. Where this is less than 


one-half inch, good results can be anticipated from conservative measures; i.e., im- 
mobilization until the swelling subsided (aspiration of the knee joint does no harm 
but is usually not necessary). Weight bearing is forbidden for ten weeks and a brace 
is worn for from two to six months longer. Physiotherapy is used throughout the 
treatment. 

In those patients with more than one-half inch displacement, operative replace- 
ment of the fragment is necessary to prevent hypertrophic changes in the knee joint 
and interference with its function and stability. When operative interference is 
undertaken, Barr recommends removal of the damaged semilunar cartilage and 
fixation of the replaced fragments by a long vitallium serew held by a nut and 
washer. The screws are removed at the end of a year. The average period of 


disability in these patients was eight months. 


In the discussion of this presentation, Carl E. Badgley, Ann Arbor, Mich., 
noted that there were many types of this fracture and that there might even be 
posterior rather than lateral displacement of the fragments. The choice of con- 
servative or operative treatment as well as the type of operation employed must 
depend upon the pathology found in the individual patient. 


Carl E. McBride, Oklahoma City, noted that there were two problems in these 
patients, first to restore the bone architecture, and second to hold it. Even 
where the roentgen ray shows but little displacement, operation may be the pro- 
cedure of choice for more extensive injury is frequently found by operation than 


shown by the x-ray. 
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In closing, Barr noted that traction or manipulation of the leg is without effect 
upon the position of the tibial condyle. Operative interference is a major surgical 
procedure and requires specialized technique and experience. In old fractures with 
union in poor position, associated with disability, the same procedure is advocated 
following refracture of the fragments. 


Rufus H. Alldredge, New Orleans, in his paper on Complicated Pott’s Frac- 
tures Requiring Open Reduction noted that this fracture was the result of ex- 
ternal rotation and in some instances was associated with extensive ligamentous 
damage as well as a fracture of the fibula. Where this damage was sufficient to 
result in a widening of the ankle mortis, a painful osteoarthritis was the usual 
result unless this deformity was corrected. Where there was no interposition of 
soft parts, early accurate reposition of the fragments was not difficult and was 
usually followed by satisfactory function. 

In certain instances, however, particularly where ligamentous structures failed 
to heal, there was both anteroposterior and lateral instability. Internal fixation 
of the fragments, particularly fixation of the lower end of the fibula to the tibia, 
in these patients was associated with satisfactory functional results. Operative 


technique was described in detail. 


In the discussion of this paper, Clay Ray Murray, New York, N. Y., stated 
that a diastasis of the ankle mortis was of more importance to the patient than 
the associated fracture, and it was important to determine its presence or absence 
at the original examination. In his experience surgical intervention when necessary 
with particular attention to tight fixation of the lower end of the fibula to the 
tibia had been associated with good recovery of function. Weight-bearing should 


be avoided for at least twelve weeks when a diastasis existed. 


G. E. Eaton, Baltimore, deprecated reliance upon fluoroscopic examination of 
patients with suspected fracture, since it was not entirely reliable. 

In closing, Alldredge noted that a posterior fragment of bone, unless rather large, 
could be replaced satisfactorily by external pressure. 


REPORT OF THE MEETING OF THE PACIFIC COAST SURGICAL 
ASSOCIATION, PORTLAND, ORE., APRIL 3-6, 1940 
H. H. Searus, M.D., San Francisco, CAuir. 


President’s Address, Richard B. Dillehunt, Portland, Ore.—Dillehunt discussed 
the problem of supplying sufficient opportunities for young graduates in medicine 
to fulfill the requirements which will permit them to take the examinations given 


by the various boards of surgery and the surgical specialties. He observed that, 


if a sufficient number of residencies are to be approved, many of these must be 
in nonteaching hospitals and that, in such case, the resident should be assigned 
to the outstanding surgeon of its staff rather than to the hospital, thereby making 
such a staff member responsible for adequate training of the resident. In his 
opinion, the multiplicity of boards might give way to a single high standard of 
requirements for Fellowship in the American College of Surgeons. 


Appendicitis With Complications—Reduction of Mortality by Continuous Gas- 
tric Lavage, Robertson Ward, San Francisco.—Ward, who originated the use of 
continuous gastric drainage in the treatment of peritonitis and ileus, emphasized 
its value in the postoperative care of the patient with acute perforative appendi- 
citis. He advised the use of the muscle-splitting approach of MeBurney when pos- 
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sible and directed that it be made directly over the diseased tissue. He urged 


closure of the peritoneum in these patients without drainage. 


This paper invoked a very considerable amount of discussion. Fred R. Fair- 
child, Woodland, Calif., re-emphasized the need for intestinal decompression and 
discussed the Miller-Abbott tube, which he said had saved the lives of 2 
patients in his clinic in the preceding year. He reported a mortality rate of 1.02 
per cent in 600 cases of appendicitis. Thomas M. Joyce, Portland, Ore., empha- 
sized the value of the muscle-splitting operation, i.e., the McBurney incision, and 
reported that at times he used the Ochsner treatment without surgery. F. L. 
Reichert, San Francisco, emphasized the need for care of the tube and suggested 


that, if such care were neglected, tracheal stenosis might develop. 


The Management of Surgical Injuries to the Ureter, Alexander B. Hepler, 
Seattle, Wash.—The author limited his discussion to the management of surgical 
injuries to the ureter which occur accidentally in the course of pelvic operations, 
and therefore are primarily the problems of the pelvic surgeon. He believes that 
such an injury is much more common than is usually thought. The author en- 
countered 6 cases, 1 of which was bilateral, in his private practice in the last ten 
years. If the ureteral injury is recognized at the time of operation, the author 
advises ureteroureterostomy if possible, with an indwelling ureteral catheter 
leading out through the urethra. Ureterostomy should be performed above the 
anastomosis by feeding a small ureteral catheter from a slit in the ureter out 
through a stab wound in the flank. If ureteroureterostomy is not practicable, 
ureteroenterostomy should be done. If the accident is discovered postoperatively, 
ureterostomy rather than nephrostomy is the temporary procedure of choice. 


Later, intestinal implantation of the ureter might be done. 


Frank Hinman, San Francisco, said that he could not agree that ureterostomy 
is better than nephrostomy. He prefers nephrostomy in cases of ureteral block 
at operation. He also advised the use of ureteral catheters in cases in which 
injury is suspected at the time of operation. He believes that the average sur- 
geon should not attempt ureteroenterostomy when an injured ureter is found at 
the time of operation. He pointed out that many minor injuries of the ureters 
heal themselves. 

A. J. Scholl, Los Angeles, suggested the use of ureteral catheters placed in the 
ureters before operation for extensive pelvic disease. These catheters are of tre- 
mendous aid to the surgeon in recognition of the location of the ureters, thereby 
permitting avoidance of them. Ligation of tissue in the region of the ureters 
should be done with absorbable ligatures, as their absorption may relieve an ob- 
structed ureter. Ligatures and sutures of silk or linen would cause permanent 


obstruction. 


Ureteral Stones, a Nonsurgical Method of Treatment, Albert J. Scholl, Los 
Angeles.—Scholl first discussed the paper of Hager, who advised the use of pro- 
stigmin for ureteral stones in the hope that the vagotonic action of this drug might 
increase the natural expulsive force of the ureter. The dosage is 1 ¢.c. of 1:2,000 
solution injected subcutaneously every four hours for four doses. Its use is con- 
traindicated in feeble patients and in those subject to asthma. The author dis- 
cussed the records of several of his own patients, 7 of whom have remained in the 
best of health. He advised one or two series of injections in an effort to aid in 


expulsion of the stones before resorting to more extensive methods of manipula- 


tion or surgical removal. 
W. A. Taylor, Ellensburg, Wash., who was treated by Scholl for ureteral 
stones, feels that morphine counteracts the effect of prostigmin and should not be 


used when prostigmin is employed. He finally had several doses of prostigmin and 
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described its effects on the rectum and the central nervous system. He then 
related the expulsion of a stone from the ureter into the bladder with such 
force that he felt it occur. A. B. Hepler, Seattle, Wash., in discussing Scholl’s 
paper, agreed that prostigmin is of considerable value. 

Umbilical Endometriosis, Herbert S. Chapman, Stockton, Calif.—Although 


apparently endorsing the Sampson theory of endometrial transplants as the etio- 
logic factor in most cases of endometriosis, the author believes that this theory 


does not explain endometriosis of the umbilicus. In reviewing the literature he 


discovered that approximately 100 cases have been reported and concluded that 


endometriosis of the umbilicus no longer may be considered a rare entity. 


R. E. Watkins, Portland, Ore., reported several cases. Edmund Butler, San 
Francisco, described the dangers entailed by the difficult resection of endo- 
metrial tumors in the pelvis. Because of the great likelihood of injury to the 
rectum, he suggested that in many instances sterilization surgically or by x-ray is 
a more rational procedure than excision of the tumor. G. C. Schauffler, Portland, 


Ore., reported 51 cases of endometriosis in laparotomy sears. 


Tumors in Infants and Children; Conservatism in Surgical Therapy, Clarence 
W. Brunkow, Portland, Ore.—The essayist made a plea for conservatism in surgi- 
cal procedures on the infant. Such conservatism consists of speeding up the 
operative procedure, limiting the length of operation to one hour and the loss of 
blood to 1 ounce. Multiple-stage procedures should be used if the operation ecan- 
not be finished within these limits. He presented a series of 115 cases of infants 
operated upon for congenital maldevelopment, new growths, inflammation, me- 
chanical factors, and trauma and used this series to defend his stand for con- 


servatism. 


W. J. Norris, Los Angeles, pointed out that nearly 20 per cent of all malignant 
tumors in children occur in the kidney. He suggested that peritoneoscopy is of 
value in the diagnosis of abdominal tumors in children. Donald Trueblood, 
Seattle, advised that for hemangiomas of the skin surgery is a better method of 
treatment than x-ray or radium. He also emphasized the importance of multiple- 


stage operations and conservatism in surgery. 


The Treatment of Massive Hemorrhage in Peptic Ulcer, Caleb S. Stone, Jr., 
Seattle-—Stone reviewed the literature and reported a series of cases from the 
Mason Clinic. He believes that in patients under 50 years of age surgery for the 
control of hemorrhage is rarely indicated. In patients over that age, however, 
massive hemorrhage is an indication for early operation. Gastric resection is 
his choice of operation. Repeated transfusions to maintain blood volume must 


be continued throughout the preoperative period. 


Otis Lamson, Seattle, was inclined to be more conservative than Stone. He 
reported that in his own practice he had never had a patient die of hemorrhage 
from a peptic ulcer. Paul Gunby, Seattle, pointed out that, if the patient can 
be tided over the first hemorrhage, x-ray studies will determine whether or not 
the bleeding is from an ulcer and, if an ulcer is present, where it is located. 


This, of course, is of great value to the surgeon. 


Traumatic False Saccular Aneurysm Resulting From Erosion of the Femoral 
Artery in a Patient With Hereditary Deforming Chondrodysplasia, Edmund Butler 
and Martin Debenham, San Francisco.—Chondrodysplasia is a disease of the 
growth period, often resulting in characteristic deformities and the development 
of multiple osteochondromas. Unless located near large vessels or nerves, osteo- 
chondromas rarely are associated with symptoms. When located near a large artery, 


however, the pulsation of the vessel against the bone causes injury to the arterial 
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wall and the formation of a traumatic false aneurysm. The authors reported such 


a case in a young girl in whom a false aneurysm of the femoral artery developed. 
Relief was obtained by ligation of the femoral vessel and excision of the sac. 


Cancer of the Breast, A. Aldridge Matthews, Spokane, Wash.—Matthews dis- 
cussed his series of tumors of the breast, including cancer. He suggested that 
the modern tendency to wean babies early may be a factor in the development of 
carcinoma of the breast. 


The Curability of Cancer of the Breast, a Ten-Year Follow-Up, Edwin I. 
Bartlett, San Francisco.—Bartlett reported the statistics of the University of 
California Hospital for operations for cancer of the breast. 


These two papers were discussed by Otis Lamson, Seattle, who emphasized the 
need for thoroughness in this operation and urged that no sacrifice be made of 
such thoroughness even when x-ray therapy has been planned as an adjuvant. 
He urged radical mastectomy, even with a history of long duration and in the 
presence of axillary metastases if x-ray examination failed to demonstrate intra- 
thoracic extension. A. R. Kilgore, San Francisco, Calif., discussed the place of 
radiation therapy in cancer of the breast. He does not use such therapy for 
patients who have no axillary involvement. He pointed out the discomfort of 
a severe x-ray burn, the possibility of increased swelling of the arm from blocked 
lymphatics, and the added expense to the patient as reasons for seriously con- 
sidering each case individually before recommending x-ray therapy. 


Pulsion Diverticula of the Hypopharynx, Charles T. Sturgeon, Los Angeles.— 
Sturgeon reported a large series of cases and discussed their treatment. 


T. M. Joyce, Portland, recommended the indwelling catheter and the one-stage 
operation when possible. He has had no difficulty with the recurrent laryngeal 
nerve in his series. H. Glenn Bell, San Francisco, Calif., suggested that it is very 
difficult to put a tube down before operation, but very simple to place it at opera- 
tion. He recommended its use, pointing out that the patient could be fed im- 
mediately. He reported the cases from the University of California Hospital. 

Throughout the discussion there was much talk about single-stage and two- 
stage operations. 


Some Unusual Tumors of the Cervical Region, Thomas M. Joyce and Frank 
Menne, Portland, Ore.—In this paper the authors discussed tumors of the region 
of the neck and face and reported cases to illustrate each type. They divided 
their cases into: (1) primary tumors of the salivary glands; (2) unusual tumors 
originating in the branchial cleft; (3) unusual tumors of thyroid and parathyroid 
origin; and (4) tumors of miscellaneous origin. 

In their opinion nearly all such tumors originate from errors in development 
of the foregut. 


H. H. Searls, San Francisco, pointed out in discussion that the presence of 
thyroid tissue outside the thyroid gland proper carries the threat of malignancy. 
Brien King, Seattle, added several cases of his own in discussion of the paper. 


Team Work in the Care of the Surgical Patient, Irving Wills and Albert H. 
Elliott, Santa Barbara, Calif.—In presenting this paper, Wills made a strong 
plea for cooperation between internist and surgeon in both the preoperative and 
the postoperative care of the patient. He pointed out that the internist is of 
great value in directing the administration of vitamins, in the direction of the 
treatment of patients with damaged livers, in the correct maintenance of water 
balance, and in the estimate of cardiac efficiency. 








REPORT OF THE MEETING OF THE AMERICAN ORTHOPAEDIC 
ASSOCIATION, KANSAS CITY, MO., MAY 6-9, 1940 


Guy CALDWELL, M.D., New ORLEANS, La. 


HE clinical demonstrations, papers, and discussions at the recent meeting of 

the American Orthopaedic Association covered many interesting subjects, 
varying from the feeding of oyster shells to hasten the healing of fractures to 
the effect of local implantation of sulfanilamide in joints and other tissues. 


C. B. Francisco, Kansas City, administered 0.5 drachm of pulverized oyster 
shell (as prepared for chicken feed) three times daily to patients with recent and 
old fractures with delayed union and found that early and rapid callus forma- 
tion followed. 


Frank R. Treachenor, Kansas City, reported an interesting case of extradural 
spinal cyst which occurred in a boy 14 years of age who had a curvature of the spine 
with widening of the spinal canal at the junction of the dorsal and lumbar spines and 
fatigue and weakness of his legs. A laminectomy was performed two months after 
the onset of symptoms of paraplegia. Upon removal of the laminae there ap- 
peared a cyst which ruptured with the escape of clear fluid. The sac was care- 
fully dissected away from the spinal cord and found to have a pedicle opposite 
the eleventh dorsal nerve root which appeared to be a herniation of the arachnoid 
through the dura. Following removal of the cyst, recovery was uneventful and the 
patient regained good use of his legs. 


Ferdinand Helwig, Kansas City, discussed the relation of trauma to coronary 
artery disease and reported several cases of death from coronary disease which had 
occurred at short intervals following accidents. He had conducted an investiga- 
tion with experimental work on rabbits by which it was shown that young rabbits 
withstood rather severe trauma in the region of the heart without dying or de- 
veloping evidence of coronary disease as revealed by electrocardiographic tracings. 
Similar experiments conducted on old rabbits whose arteries had been previously 
rendered atheromatous by administration of cholesterol resulted in their death 
within fifteen minutes with electrocardiographic tracings indicating coronary 0oc- 
clusion and the lesions being verified by autopsy. 


Rex Diveley, Kansas City, reported on complications encountered in the nail- 
ing of fresh fractures of the neck of the femur as shown in a survey of 100 cases 
two years after their operations. He was able to report the end results in 95 cases, 
56 of which were treated in the General Hospital and 39 in private practice. He 
found the results differed considerably in the two groups. The mortality for the 
entire 95 cases was 11.5 per cent; it was only 2.5 per cent in the private cases as 
contrasted with 17.8 per cent in those at the General Hospital. Union had oc- 
curred in only 87 per cent of the entire series; excellent functional results were 
obtained in 60.5 per cent, good results in 20.2 per cent, and poor results in 13.3 
per cent. 

The poor results in those who obtained union were attributed to arthritis, 
degeneration of the head, and faulty relation of the head and neck. As an aid to 
the nailing procedure, a portable developing box was demonstrated. This box could 
be wheeled into the operating room and films developed in warm solution (72° F.), 
making it possible for the position and direction of the nail to be determined 
within two minutes. 


Frank Dickson, Kansas City, presented the cases of a patient with infantile 
paralysis and curvature of the spine treated by the insertion of fascial transplants 


after the method of Lowman and a second patient with spinal deformity and weak- 
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ness associated with paralysis of the quadratus lumborum which was likewise en- 
tirely relieved by fascial transplant. 

The value of fasciotomy of the tensor fascia femororis for relief of the 
stooped posture associated with spondylitis was well illustrated by one patient 
who was presented. 

A motion picture was shown illustrating the correct technique for synovectomy 
of the knee and several patients upon whom the operation had been performed with 
most satisfactory improvement, including one patient with multiple atrophic joints. 


S. Kleinberg, New York City, gave a paper on The Obstetric Experiences of 
Women Paralyzed by Acute Anterior Poliomyelitis. A large group of patients 
who had been paralyzed in childhood and had subsequently become pregnant were 
reviewed by x-ray studies of the pelvic inlet and passage. The films were taken with 
the patient in a semisitting position and the measurements determined by use of a 
calibrated grid. Of 101 patients so examined, asymmetrical pelves were found in 
80 per cent and normal pelves in only 40 per cent. While flattening and asymmetry 
of the pelvis were almost universal in the women who had suffered from infantile 
paralysis previously, the deformities were not sufficient to interfere with normal 
delivery in the majority. 

A second group of 15 cases was reviewed in which pregnancy was complicated 
with acute anterior poliomyelitis. Of the 13, 12 proceeded to normal delivery with 
normal children and a miscarriage occurred in 1. The incidence of cesarean sec- 
tion in a whole group was unduly high, probably because obstetricians were unduly 
afraid of complications. Further analysis, with reference to the average number 
of hours in jabor and abnormal presentations which necessitated the use of for- 
ceps, indicated no wide variations from the average in similar groups of in- 
dividuals not affected with infantile paralysis. In no case was a child infected 
with poliomyelitis even though born while the mother was acutely ill. Previous 
reconstructive operations for deformities following infantile paralysis did not inter- 
fere with delivery even when there had been such formidable operations as fusion 
of the hip or spine or such delicate procedures as fascial transplants to replace ab- 
dominal muscles, 


George Wagoner, Philadelphia, presented a paper on Chemistry of Normal and 
Arthritic Cartilage. He had conducted a series of observations upon bovine 
articular cartilage with relation to age, sex, and breed of cattle, as a result of 
which he believes that the degenerative joint changes in cattle are largely the 
result of diminishing ability of the cell to consume oxygen as the animals grow older. 


The Surgical Treatment of Degenerative Arthritis of the Knee Joint, G. E. 
Haggart, Boston.—The author summarized the results obtained in 20 selected 
patients whose ages averaged 56 years upon whom he had performed the operation 
of synovectomy five years to nineteen months prior to the review. All of these 
had been improved with respect to range of motion, stability of the joint, absence 
of swelling, partial or complete absence of pain, and better contour and texture of 
the bones as revealed by subsequent x-ray studies. Since 1935 Haggart has 
routinely excised the patella when doing the operation of synovectomy and of 
late has employed the split patella incision. He is careful to remove all synovial 
tissue from the anterior compartment, both semilunar cartilages, all marginal 
outgrowths of cartilage and to smooth off the areas of central erosion. 


Arthur Steindler, Iowa City, presented a paper on Treatment of Scoliosis by 
Combined Methods. He discussed the groups of cases which may be expected to 
respond to corrective exercises and bracing and stated that most so-called idiopathic 
eases may be managed in this way. ‘The curvatures associated with congenital 
anomalies of the spine and those following infantile paralysis in most instances 


require correction in plaster followed by fusion in the corrected position. 
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A Study of Over 100 Paralytic Scoliotics was presented by Paul C. Colonna 
and Frederick Von Saal, Oklahoma City. In a follow-up study of patients seen 
in their hospital over a period of twenty years, it was found that 30 per cent of 
500 cases of infantile paralysis had developed spinal curves and that 62 per cent 
of all the cases of scoliosis under treatment had resulted from infantile paralysis. 
The majority of cases of scoliosis developed in those whose trunk muscles had 


been affected by the paralysis and the records revealed that very few of these had 


been given recumbent treatment in the early months of their illness and that back 
supports had not been employed in more than 20 per cent of the cases. They 
believe, therefore, that in every child who has indications of trunk involvement in 
the early stages of infantile paralysis the following measures should be used to 
prevent the development of scoliosis: (1) recumbency for six months and (2) 
early supervised muscle training. 


M. N. Smith-Petersen, Boston, discussed his operation of Acetabuloplasty: An 
Analysis of Results. It is his opinion that, since the development of the im- 
proved technique for arthroplasty of the hip, there is a very limited field for the 
operation of acetabuloplasty. Nevertheless, the approach to the hip joint which 
was developed and first described in connection with the operation of acetabulo- 
plasty has made it possible to do arthroplasties with greater ease and with better 
results. He reported that 53 patients on whom he had performed acetabulo- 
plasties were traced; the mortality was 4 per cent; the operation had been satis- 
factory to the surgeon and the patients in 50 per cent, satisfactory to the patient 
only in 19 per cent, and unsatisfactory to both in 31 per cent. It was found that 
50 to 75 per cent of the patients who had malum coxae senilis were relieved. 


Henry L. Jaffe, New York City, presented a paper on Osteoid Osteoma. Fur- 
ther Experience With This Peculiar Lesion of the Bone. He described this as a 
benign tumor which begins in the spongiosa or cortex near the periosteum, a new 
growth of small size that occurs in adolescents and young adults between the 
ages of 16 and 24 years. The symptoms consist of localized pain in the bone with 
none of the signs of inflammation and x-ray examination reveals an opaque nidus 
surrounded by a circular area of rarefaction and these in turn by pronounced osteo- 
sclerosis. The lesions have been thought to be of inflammatory origin and fre- 
quently have been called osteomyelitis. He reported 9 cases which had occurred in 
phalanges, neck of the astragalus, scaphoid, head of the fibula, os calcis, ulna, and 
the femur. 


Frederick C. Kidner, Detroit, discussed Subtrochanteric Osteotomies, Indica- 
tions for Special Types. In his experience the intertrochanteric osteotomy described 
by MeMurray had not been uniformly successful for nonunion of the neck of the 
femur. He had found the curved subtrochanteric osteotomy useful in cases of 
deformity of the head of the femur occurring in young people. He then discussed 
the use of subtrochanteric osteotomy in a group of 5 cases of tuberculosis of the 
hip which had not progressed satisfactorily by the use of routine measures of 
fixation and plaster. 


Rudolph 8S. Reich, Cleveland, reported on the use of Bifurcation Osteotomy for 
the Treatment of Ununited Fractures of the Femoral Neck. He had performed 
this operation on 26 patients with nonunion following fractures of the hip and 
failed to get union in only 2. In all cases the operation was done after six weeks 
or longer and the femoral heads were viable. He believes the operation is con- 
traindicated on patients with osteoarthritis or on those who are poor surgical risks. 
He follows the technique described by McMurray and is careful to divide the 
femur completely with the osteotome to avoid any projecting spicules which 
may occur when the bone is fractured. In his experience the earlier the operation 
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was performed after the fracture had occurred, the better the result. In 25 cases 
there had been 1 nonunion and 2 complaints of stiffness and pain; all had at least 
75° of flexion. 


Beveridge Moore of Chicago presented his thesis on the ‘‘Orthopedic Rela- 
tionships of Neurofibromatosis.’’ He stated that the skeletal changes associated 
with neurofibromatosis consist of scoliosis, growth changes, bone changes and the 
condition called congenital pseudarthrosis. He reviewed four cases of localized 
hypertrophy, e.g., enlargement of the second and third fingers, and overgrowth of 
the foot and leg on one side, associated with the typical skin lesions, and familial 
history of neurofibromatosis. In all cases he found a neurofibroma in the nerve sup- 
plying the affected parts. 

He also reported three cases of congenital pseudarthrosis of the tibia associated 
with Von Recklinghausen’s disease, in all of which typical neurofibromata were found 
in the posterior tibial nerves. Microscopic sections of the nerve tumors revealed 
endarteritis of the vessels. 


A symposium was then conducted on The Incidence, Significance, and Treat- 
ment of Sciatic Pain in Low Back Cases. Theodore A. Willis, Cleveland, dis- 
cussed the Anatomical Variations as Well as Roentgenological Appearance of 
Low Back Pain in Relation to this Subject. He stated that bilateral enlargement 
of the transverse processes of the fifth lumbar vertebra probably is not a cause 
for low back pain and sciatica, but believes that asymmetrical fusion of a trans- 
verse process or variations in the position and angles of the lumbosacral facets 
and narrowing of the intervertebral disk, congenital or acquired, may produce 
pressure on the nerve roots and bring about pain. The soft part changes and 


poor anchorage for supporting ligaments associated with spina bifida he believes 


to be sufficient cause for low back pain and sciatic radiation. Lateral defects 
in the neural arches resulting in spondylolisthesis he considers the probable result 
of a fracture of the lamina in early infancy and constituting reason for low back 
pain. 

W. McK. Craig, Rochester, Minn., discussed the Neuro-Anatomy and Physiology 
—Significance of Sciatica, reviewing the embryological development and distribu- 
tion of the lower spinal nerves. He then discussed many of the symptoms by 
which central cord tumors might be differentiated from those making pressure on 
the nerve roots or peripheral portions of the nerves. 


John G. Kuhns, Boston, reviewed Conservative Treatment, having reviewed 
1,000 eases of low back pain. Of these he considered 579 to have been of mus- 
cular origin and 325 associated with strain of the ligaments. The symptom of 
sciatic pain, although not constant, was present in 449 cases; pain was referred 
to the regions supplied by the common peroneal in 410 cases, and in 80 per cent 
of all cases it appeared that the symptom of sciatic pain was of reflex origin and 
associated only with strains or tears of the supporting ligaments in the lumbo- 
sacral area. The diseases and anomalies found to be associated were as follows: 
hypertrophic arthritis, 96; atrophic arthritis, 70; transverse lumbosacral facets, 
64; spina bifida, 50; and defective facets in a smaller number. 

The treatment of the great majority of cases, therefore, should be conservative. 

For the group of muscular and ligamentous strains and tears the early treat- 
ment should consist of rest with the injured parts in a relaxed position; patients 
with low back pain should be kept supine with the back flattened by flexing the 
hips or on their faces with a pillow under the abdomen. Physiotherapeutic treat- 
ments can be administered in the latter position. As soon as the severe spasm 
of the muscles relaxes, the patient can begin gradually to sit up with the aid of 
good spinal support. While the period of recumbency necessarily varies with the 
severity of the injury, in Kuhns’ cases it averaged ten days. 
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The spinal support employed in the convalescent treatment should be one that 
has a firm grip on the pelvis, should extend well above and below the lumbo- 
sacral articulation, and should retain the lower back in good functional position 
(i.e., midway between flexion and extension). Further treatment should consist 
of general measures to improve health and reduction of weight in the cbese cases. 
The spinal support should be discarded gradually rather than abruptly. The total 
period of treatment averaged forty-eight days, with the following results: cured, 
6.3 per cent (the patients returned to their work and complained of no symptoms 
for at least six months afterward); unimproved, 6.2 per cent; improved, 87.5 per 
cent (approximately). He observed that many of those who were only improved 
had arthritis and spinal anomalies. He suggested that the prognosis should de- 
pend upon whether the lesion was the result of injury to the muscles and liga- 
ments, a lesion of the vertebrae or their articulations, an intraspinal lesion 
(tumor or protruded disk), or a visceral lesion in the pelvic organs. 


Joseph 8S. Barr, Boston, reviewed the subject of Intervertebral Disk, reporting 
the cases operated upon by W. J. Mixter. There were 99 cases, of which 2 occurred 
between the third and fourth lumbar vertebrae, 57 between the fourth and fifth, and 
40 between the fifth lumbar and the sacrum. Many were associated with thickening 
of the ligamentum flavum. 

The etiology appeared to be a rupture of the annulus fibrosum from sudden 
pressure in some cases and development of a fissure from wear and tear or 
gradual extension. The average age of all patients was 37 years but 80 per cent 
occurred between the years of 30 and 50. Eighty per cent of all cases gave a 
history of injury, such as lifting, having a fall, or making a sudden twisting 
movement. Backache preceded the sciatic symptoms in 30 to 40 per cent of the 
-ases; recurrences and remissions had occurred in 40 per cent and the sciatica 
had been continuous from the onset in 60 per cent. The symptoms were unilateral 
in 80 per cent and bilateral in 20 per cent of the cases. 

Examination of the patients revealed sciatic scoliosis present in 60 per cent 
and a reversed lumbar curve in 90 per cent. Straight leg raising was restricted 
in 95 per cent of the patients’ affected sides and in 30 to 50 per cent of the 
opposite sides. Local tenderness was present over the spinous process of the 
fifth lumbar vertebra in 50 per cent. Sneezing caused sciatic pain in 40 per cent; 
muscular atrophy was present in 40 per cent and a diminished ankle jerk in 70 
per cent. Sensory changes occurred most frequently on the lateral aspect of the foot 
and were present in 35 per cent of the cases; motor weakness was present in 15 per 
cent and loss of sphincteric control in 5 per cent. Narrowing of the intervertebral 
space was present in 50 per cent of those having ruptured disks and appeared to be 
quite significant when it occurred between the fourth and fifth lumbar vertebrae; how- 
ever, at the lumbosacral junction the narrowing was less significant. No single 


symptom or sign has been found which is definitely diagnostic of this lesion. 


Injection of air into the spinal canal followed by roentgenographic examination 
gave positive finding in only 50 per cent of the cases, while the lipiodol studies 
were positive in practically all cases. 

Operation is always reserved for those who have not responded to conservative 
treatment. Patients are advised to perform no heavy labor for at least six 
months after the operation and to resume active exercises very gradually. It was 
found that some of those with positive lipiodol studies who declined operation 
obtained relief by having a plaster jacket applied with the spine slightly flexed. 

Ninety-four patients had been operated upon for more than one year and in 
this group 77 per cent had complete relief of sciatic pain; 18 per cent had only 
minor complaints, and 5 per cent were failures, 2 cases of which were proved to 
have developed recurrence of the herniated disk. In 35 per cent of the cases 
spinal fusion had been done at the time of operation and in 65 per cent it was 
omitted. The results were slightly better in the group which had spinal fusion 


performed, 
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With reference to the residual low back symptoms, 60 per cent had normal 
backs; 32 per cent had slight back pain; and 8 per cent had severe disabling pain. 
It was Barr’s opinion that, when instability of the spine is suspected or demon- 


strated, fusion should be done at the time of the laminectomy. 


W. B. MacCracken, New York City, presented a paper in conjunction with 
Benjamin P. Farrell, New York City, on Lumbosacral Lesions With the Exception 
of Spondylolisthesis. In answer to the question, ‘‘Is laminectomy and removal 
of a ruptured disk the only treatment?’’ the records of the New York Orthopedic 
Hospital had been reviewed from 1914 up to the present time. Thirty-three pa- 
tients have been operated upon since 1937 in that institution by performance of 
laminectomy followed by fusion of the spine. The most common findings in these 
cases were arachnoid adhesions associated with a small disk protrusion. 

The records of 175 patients who had fusion operations for sciatic pain were 
reviewed and 46 of these were found to have recorded some or all of the signs 
suggesting a ruptured intervertebral disk. Of these 46 patients, 27 were recalled 
and their results reviewed. The percentage of good results in this group was 
practically the same as in the group which had been operated upon since 1937 
by performance of laminectomy and fusion; namely, about 83 per cent had good 


or perfect results. Five cases were found upon whom laminectomy had been 
performed following old fusion operations. Only 1 of these was found to have 
ruptured disk and the other 4 were not relieved. Their conclusions were that an 
absolute diagnosis of. rupture of the intervertebral disk is difficult at best and 
that the operation of spinal fusion in most cases of low back pain with sciatica 


offers as good a chance of success as laminectomy. 


M. N. Smith-Petersen, Boston, discussed Sacroiliac Conditions and explained 
that sciatic pain may accompany disease and trauma of the sacroiliac joint and 
when it does so the clinical picture may be quite similar to that produced by 
rupture of the intervertebral disk. He made a plea for more accurate interpreta- 
tion of symptoms of sciatic pain and emphasized the importance of recording 
accurately the angles at which straight leg raising aggravates sciatic pain. He 
also stressed the importance of differentiating hyperesthesia from actual tender- 
ness. If sciatic pain is present before the leg is raised to an angle of 30°, no part 
of the spine having been moved, the pain must result from hyperesthesia alone 
and suggests the presence of an intraspinal lesion. When sciatic pain occurs as 
the leg passes between the angles 30 and 60°, the sacroiliac ligaments are then 
under tension, and the lesion is probably in or about the sacroiliac joint. When 
the leg has been raised to 70°, or higher, motion takes place in the lumbar spine 
and the lesion should be located in those joints. 

The results obtained by sacroiliac fusion in 100 cases were complete relief in 
88, partial relief in 8, and unsuccessful results in 4. 


Henry W. Meyerding, Rochester, Minn., discussed Incidence Significance and 
Treatment of Low Backache and Sciatic Pain Associated With Spondylolisthesis. 
He explained that the outstanding symptom of spondylolisthesis is low back pain, 
not sciatica. He had found, however, that protrusion of a ruptured disk may 
coexist. Among 745 cases of spondylolisthesis there were 80 patients who com- 
plained of sciatica. These symptoms occurred more frequently in Grades 1 and 2 
of spondylolisthesis than in Grade 3. It is evident that forward slipping of the 
body of one vertebra upon another enlarges the intervertebral foramen and there- 
fore gives little cause for sciatic pain. In the few patients who were found to 
have a coexisting protrusion of the intervertebral disk, laminectomy with removal 
of the protruding mass preceded the spinal fusion which should always be done 
for spondylolisthesis. 


Frank Ober, Boston, advocated the performance of fasciotomy of the tensor 
fascia femoris when there was demonstrable contracture of this fascia associated 
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with sciatica. He has performed this operation on 86 patients who had sciatic 
pain, in many of whom the pain was bilateral and relieved only by operation on 
both sides. The results obtained were excellent in 38 cases, marked improvement 
in 30, slight improvement in 5, no improvement in 5. 


Clarence H. Heyman, Cleveland, reported that the operation of stripping the 
muscular and fascial attachments from the posterior aspect of the sacroiliac joint 
and ilium is indicated for superficial lesions of a chronic type as indicated by 
localized tenderness over the posterior-superior spine of the ilium near the peri- 
osteal attachments of the muscles, in which injections of novocain give temporary 
relief. The operation of subperiosteal stripping serves to relieve the tension and 
has been performed by him in 29 cases, of which 26 obtained relief. 


Carl E. Badgley, Ann Arbor Mich., reviewed The Relation of Facets and Liga- 
ments to Low Back Pain and Sciatica and stated that asymmetrical facets appear 


to be a factor in 52 per cent of the cases. 


Conservative Treatment of Low Back Pain and Sciatica was discussed by George 
E. Bennett, Baltimore. He emphasized conservative treatment for the great ma- 
jority of these cases because they are the result of strains and falls, poor posture, 
and arthritis. Those resulting from strains and sprains respond well to rest in 
bed, physiotherapy, the use of spinal support, and graduated exercises. Those 
secondary to falls he believes to be associated with slight displacements and finds 
that most of them respond to manipulation of the spine by hyperflexion of the 
legs with or without anesthesia. Postural backaches respond to rest and correc- 
tive exercises. Many of the chronic backaches reveal deviations of the spine 
which follow an old injury and are probably a result of the formation of adhe- 
sions. He finds that many of these respond to manipulation followed by suitable 
measures of physiotherapy. 


Rex Diveley, Kansas City, reported that he had reviewed the fusion operations 
done in their clinic in 70 cases with the following findings: fusion of the sacro- 
iliac joint, 3 cases; fusion of the sacroiliac and lumbosacral joints, 4 cases; 
and lumbosacral fusion, 63. Ninety per cent were relieved entirely; 2.8 per cent 
had only partial relief; 7.2 per cent obtained no relief and further investigation 
of the later group revealed the presence of a ruptured disk in all of them. 


Philip D. Wilson, New York City, presented a report on the Two-Stage Side 
Transplantation of the Fibula for Complicated Pseudarthrosis of the Tibia. The 
operation is done in two stages at intervals of four to six weeks, the fibula being 
divided at the upper and lower extremities and inserted into a prepared bed in 
the lateral aspect of the ununited tibia. The operation has been successful in 
eases of nonunion following old compound fractures with loss of substance even 
though repeated massive grafts had previously been tried and failed. It was 
noteworthy that following union of the fibula to the shaft of the tibia above and 
below the site of fracture, the fracture itself subsequently united. 

The larger series of cases consisted of congenital pseudarthroses in which 
failures had occurred previously with various types of bone grafts. In this group 
union of the tibia had oceurred following fusion of both ends of the fibula with 
the tibia. 


A. Bruce Gill, Philadelphia, discussed Legg-Perthes’ Disease With Particular 
Reference to Its Earliest X-Ray Manifestations and Its Cyclical Course. He 
stated that there is a phase of degeneration lasting about one to one and one-half 
years followed by regenerative phases for two to three years. It has been defi- 
nitely shown that relief from weight-bearing shortens the duration of both phases. 

This trouble occurs in boys in 85 per cent of cases and only between the ages 
of 3 and 11 years. At the time symptoms are first manifested the pathologic 
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changes are well under way. The earliest signs consist of limited movements of 
the hip and thickening of the capsule. Pathologically the process is one of 
aseptic necrosis of the neck and head of the femur beginning primarily in the 
metaphysis and progressing to the head. Healing likewise appears first in the 
metaphysis and subsequently in the head. Deformities of the head and neck of 
the femur are the direct result of weight-bearing and muscular pulls and such 
deformity as occurs in the acetabulum is secondary to that of the head of the 
femur. Prolonged rest in bed with extension attached to the leg will prevent 
malformation of the head. Complete relief from weight-bearing is essential until 
the regenerative phase is almost complete. Partial or intermittent weight-bearing 
and various medical and operative treatments that have been advocated from 
time to time were not successful. 


Wallace H. Cole, St. Paul, Minn., discussed the treatment of Clawfoot. This 
deformity may result from several different causes, all of which bring about 
weakness of certain groups of muscles in the foot and leg. The milder earlier 
vases have responded to manipulation for stretching the plantar structures, the 
use of metatarsal supports and night splints. Other cases require, in addition, 
plantar fasciotomy and wrenching of the foot or a stripping of the os calcis 
followed by the application of plaster for three weeks and physiotherapy there- 
after. When there is some varus deformity, he has found it wise to transplant 
the toe extensors into the cuneiform bone and at the same time perform a fusion 
of the interphalangeal joint of the great toe. The aftertreatment consists of 
immobilization in plaster for six weeks followed by weight-bearing in a shoe 
with an anterior heel. 

Cases with marked bony deformity cannot be corrected by the foregoing pro- 
cedures but require removal of an anterior tarsal wedge of bone, distal to the 
scaphoid. He does not at the same time perform a subastragalar arthrodesis. 


Albert Key, St. Louis, discussed The Effect of Local Implantation of Sulfanil- 
amide in Joints and Other Tissues. By animal experimentation, the local im- 
plantation of sulfanilamide crystals which have been sterilized in the autoclave 
produces no unfavorable tissue reaction, does not retard healing. He prefers to 
use a citrated solution of sulfanilamide in the joints themselves or to inject the 
solution neoprontosil. His experiments did not include the introduction of infec- 
tious material into the tissues and joints followed by implantation of sulfanil- 
amide. The effect of the chemical in concentrated solution on cultures of B. 
welchii, streptococci and staphylococci in vitro demonstrated it to be effective in 
varying degrees, even when acting in a medium favorable to the propagation of 
the organisms; that is, a medium which included peptones. 





THE FIFTY-SECOND ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF GENITOURINARY SURGEONS, 
SKYTOP, PA., JUNE 20-22, 1940 


C. D. Crervy, M.D., MINNEAPOLIS, MINN. 


(From the Department of Surgery, University of Minnesota Medical School) 


N JUNE 20, the following papers were given: 

A. L. Dean and W. L. McCarthy, New York City, described a case of per- 
sistent, profuse left renal hematuria in a child who had hemangiomas of the left 
leg, nose, and lip, and an area of calcification in the brain. On removal the 
kidney contained a benign, centrally located hemangioma. 
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Leon Herman and Max Strumia, Philadelphia, discussed hemorrhagic cysts of 
the kidney and distinguished them from serous cysts with secondary hemorrhage. 


. G. » New York City, advocated operation in those cases in which the 
H. G. Bugbee, New York City, I 

history, physical examination, and pyelogram, repeated at intervals, are sugges- 
tive but not characteristic of renal tumor. 


W. N. Wishard, Jr., Indianapolis, reported an example of inoperable chorio- 
epithelioma which apparently originated in the retroperitoneal tissues and simu- 
lated a renal neoplasm. The testes were normal. 


Leon Howard, Denver, showed a moving picture of a malignant neoplasm of 
the adrenal cortex in a 26-year-old female with hirsuties, a masculine voice, 
hypertrophy of the clitoris, and amenorrhea. It was demonstrated by radiography 
after the perirenal insufflation of air, removed surgically, and irradiated. The 
patient has been well for some time and has lost her masculine characteristics. 


The ultimate prognosis, however, is poor because of the nature of the tumor. 


In the discussion G. F. Cahill, New York City, stated that production of cortical 
hormone by a tumor may lead to atrophy of the opposite adrenal, so that the 
postoperative reaction is likely to be severe even though a proper pre- and post- 
operative regime is employed. If no reaction occurs, it suggests the possibility 


of metastases which supply hormone. 


G. C. Prather and Weston Sewall, Boston, investigated pyelonephritis as a pos- 
sible etiologic factor in toxemia. Ten per cent of pregnant women exhibit evi- 
dences of toxemia; 1 to 2 per cent of pregnant women develop pyelonephritis of 
some degree; 12.5 per cent of the patients who have had pyelonephritis in a 
previous pregnancy develop toxemia in a subsequent one. The authors conclude 
that pyelonephritis probably has no causal relation to toxemia. 


J. B. Wear, Madison, Wis., in a study of 109 cases did not feel that he could 
demonstrate that the retention of urine in prostatism caused elevation of the 
blood pressure; urograms failed to demonstrate a higher incidence of hydro- 
nephrosis in patients with hypertension than in those with normal blood pressure. 


W. F. Braasch, Rochester, Minn., found 47 instances of hypertension in 180 
cases of chronic pyelonephritis. It was commoner in those with marked pye- 
lographie changes and in those with impaired renal function. Twenty-six per 
cent of patients with pyelonephritis had hypertension as compared to 20 per cent 
of controls in the same age group. Braasch feels that pyelonephritis may serve 
as an irritant and bring out a latent hypertension; he does not believe that it 
“an produce hypertension in the otherwise normal person. 


In the discussion Alexander Randall, Philadelphia, suggested that hypertension 
may occur in prostatics with intrarenal pelves. 


G. W. Fish, New York City, discussed a patient who was known to have a 
normal blood pressure after carrying 1,000 c¢.c. of residual urine for two years. 
His pelves were intrarenal and undilated. 


F. H. Colby, Boston, advocated sanitorium care in renal tuberculosis; he is 
impressed with its value both before and after operation, although it will not 
produce cures unaided. He has found guinea pig inoculation more accurate than 
culture as a diagnostic measure; albuminuria in a tuberculous patient strongly 
suggests involvement of the kidney. 

T. P. Shupe, Cleveland, treats noncaleulous obstruction at the ureteropelvic 
juncture by a modified Fenger plastic (longitudinal incision, transverse closure) 
performed from within the pelvis. Of 9 patients 8 were symptom free, although 
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2 still had pyuria for from three to six years after operation, thus reinforcing 
the growing belief that plastic procedures should be more widely employed in 
this condition. 


The following papers were read on June 21: 


H. G. Hamer and H. O. Mertz, Indianapolis, reported the findings at autopsy 
in a case of nonparasitie chyluria of long standing. It proved to be due to 
obliteration of the thoracic duct by a surrounding tumor, apparently inflamma- 
tory, with stricture of the duct and occlusion of the subclavian vein by an old 
thrombophlebitis. Chyle reached the urine from ruptured, dilated lymphatics in 
the wall of the bladder. 


C. L. Deming and J. F. Sadusk, New Haven, Conn., discussed three cases of 
anuria due to sulfapyridine crystals in the renal pelves and ureters. Two re- 
covered after lavage of the pelves through inlying ureteral catheters with warm 
(106° F.) sterile water. One died of cerebral edema. 


G. G. Smith and W. F. Leadbetter, Boston, found that, since neoiopax and 
diodrast are eliminated through the renal tubules, the excretion of phthalein is 
a better indication of the probability of success or failure of an excretory uro- 
gram than is the level of nitrogen in the blood. Occasionally one may get read- 
able urograms with a nonprotein-nitrogen as high as 50, and with inability to 
concentrate the urine to a level above 1.003 to 1.006. 


A. H. Paine, Rochester, N. Y., reviewed the diagnostic criteria of tumors of 
the ureter; chief among these are bloody spurts from the ureteral orifice while 
clear urine is obtainable from the renal pelvis and a filling defect in the ureter- 
ogram. He reported a papillary carcinoma of the ureter in a man 60 years of age. 


A. R. Stevens, New York City, has found in the literature that at least 40 
patients have lived 10 to 30 years after ureteroenterostomy, 11 of them for more 
than 20 years. Two of his personal cases are living 11 and 29 years; he has seen 
one alive 431% years after operation by Fowler. This is heartening information. 


E. L. Keyes, New York City, advocates cutaneous ureterostomy in certain 
vases of intractable vesical tuberculosis. In those whose only kidney is not 
tuberculous, inlying catheters may be discarded after the skin and ureter have 
united, and a colostomy cup employed. If the kidney is tuberculous, an inlying 
catheter is required. Three patients have done well without catheters for from 
three to nineteen years. 


P. G. Smith, Cincinnati, prefers temporary ureterostomy or nephrostomy as an 


emergency measure when ureteral injury is not discovered until after operation. 
He reported two cases in which the terminal ureter had been irreparably damaged 
on one side and was too short for reimplantation into the bladder, and in which 
anastomosis was not feasible. He cut off the ureter above the site of injury and 
anastomosed it to the sound ureter retroperitoneally with good results. 


H. O. Mertz, Indianapolis, described a case in which hematuria was due to 
chloroma of the bladder and kidneys in a 12-year-old child. The blood picture was 
that of myeloid leucemia; at necropsy there were greenish tumors of the kidneys, 
bladder, spinal cord, and lymph nodes. 


W. E. Lower, Cleveland, described a method of biologic assay of the hitherto 
elusive hormone, inhibin, said to be formed by the germinal epithelium of the 
testes, and to prevent that overactivity of the hypophysis which is thought by 
some to cause hypertrophy of the prostate. The daily injection of potent extracts 
will suppress estrus in the rat; injection of extracts of liver prepared in the 
same way fails to do so. 
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On the final day of the meeting, June 22, the following papers were presented: 


A. I. Dodson, Richmond, Va., was able, in two instances of destruction of a 
considerable portion of the bulbous urethra, to repair the defect by excising the 
damaged tissues, bridging the roof of the defect with a mucosal flap from the 
adjoining intact urethra and covering the defect with a fascial flap from the 
scrotum. In the second case a large defect in the perineal skin was replaced by 


a flap of scrotal skin. 


D. M. Davis, Philadelphia, has been dissatisfied with Thiersch’s urethroplasty 
for hypospadias because the new external meatus is behind the glans. He has, 
therefore, after a preliminary Duplay plastic to straighten the penis, fashioned 
a tubular flap with skin inside from the skin of the dorsum of the penis. Its 
pedicle is attached to the base of the penis, its distal end cut free. The penis is 
bent dorsally and the glans and ventral skin behind it are perforated by a trocar. 
The tube is drawn through the perforation and its end sutured to the edges of 
the perforation in the ventral skin. After healing, it is cut off at its entrance 
into the glans. The defect between the posterior end of the new segment and 
the anterior end of the old urethra is closed at a third session by the method of 
Thiersch. 


R. M. Nesbit, Ann Arbor, Mich., described a new method of straightening the 
hypospadiae penis. The foreskin is completely circumscribed behind the corona, 
dissected free back to the external meatus, and pulled up like a sleeve. The 
fibrous rudiment of the corpus spongiosum is completely excised so that the penis 
is straight. A transverse buttonhole is then made in the dorsum of the foreskin, 
and the glans brought through it and sutured. Thus redundant skin from the 
dorsum is transferred to the ventral surface of the penis. The defect left on the 
ventrum is sutured transversely. After healing there is a transverse scar on the 
ventral surface and an excess of redundant, mobile skin which enormously facil- 
itates later urethroplasty without tension. 


G. R. Livermore, Memphis, Tenn., has found that persistent symptoms after 
transurethral resection are due in the main to incomplete operation leaving tags 


and nodules which may cause straining, persistent infection, and bleeding. Re- 


section of the abnormal tissue is required. 


R. M. Nesbit and Edwin Davis, Omaha, Neb., each sent identical questionnaires 
to 100 consecutive patients operated upon for benign hypertrophy of the prostate 
at least one year before. Although all of Nesbit’s patients were treated by 
transurethral resection and all of Davis’ by perineal prostatectomy, results were 
almost identical except that there were two cases of partial and one of complete 
incontinence after perineal prostatectomy, while all those resected reported normal 
control. Postoperative hospitalization was nine days shorter after resection. 


M. L. Boyd, Atlanta, Ga., discussed the formation of renal ecaleuli in bed- 
ridden patients. The stones are usually composed of phosphates. Factors in their 
formation are: stagnation in dependent calices, concentration of the urine due 
to low intake of fluids, dietary deficiencies leading to alkaline urine, infection 
with urea splitters, and increased excretion of calcium due to disease of bone. 
Measures to prevent their formation include: mobilization of the patient, forced 
fluids, adequate acid ash diet, and vigorous treatment of infection. 


B. S. Barringer, New York City, reviewed the autopsy findings in 37 cases of 
teratoma testis and concluded that: the Aschheim-Zondek test, properly done, is 
of prognostic value; the tumors are radiosensitive; aortic nodes are often in- 
volved before the iliacs; the left supraclavicular nodes are often involved; and 
crossed metastasis is common (which has led him to discard the radical operation 
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of Chevassu and Hinman). At present about 30 per cent of the cases are being 
controlled for five years or more by intensive irradiation (including the abdomen 
and chest) followed by orchidectomy and later by more irradiation. 


Alexander Randall and G. W. Chamberlin, Philadelphia, treat testicular tumors 
by irradiation, in sequence, of the supraclavicular area, the chest, the abdomen, 
and last, the testis. Orchidectomy is done four weeks later. Eleven of 12 pa- 
tients so treated are living two or more years. The method was evolved after a 
patient with a palpable abdominal metastasis was found to be well some years 
later; 3 of 8 such patients are well for three years or more. 

G. F. Cahill, New York City, reported that he had done the radical operation 
in 18 of 55 testicular tumors between 1929 and 1939. Fourteen are well for one to 
eleven years, 4 of these for more than nine years. 





THE THIRTY-SEVENTH ANNUAL MEETING OF THE 
AMERICAN UROLOGICAL ASSOCIATION, 
BUFFALO, N. Y., JUNE 24-27, 1940 


C. D. Creevy, M.D., MINNEAPOLIS, MINN. 
(From the Department of Surgery, University of Minnesota Medical School) 


HE meeting was opened on June 24 with the following papers: 

C. A. W. Uhle, Philadelphia, has seen four cases of aneurysm of the abdominal 
aorta mimicking renal disease. In one the findings suggested perinephritie ab- 
scess; in the others pain simulating renal colic was produced. The dangers of 
operating under an incorrect diagnosis were emphasized. 


H. H. Howard, H. I. Suby, and James Harberson, Boston, reported a successful 
nephrectomy for aneurysm of the renal artery. The condition is found once in 


7,500 necropsies and may result from trauma, severe infection, arteriosclerosis, 
and syphilis. Preoperative diagnosis usually depends upon demonstration of a 
ringlike density medial to the renal hilus in the x-ray. 


C. M. McKenna and J. H. Kiefer, Chicago, advocated preservation of useful 
renal tissue by the employment of conservative operations, such as plastics upon 
the ureteropelvic junction. The importance of nephrostomy was emphasized. 


G. C. Prather, Boston, operated successfully upon three cases of diverticulum 
of the calyx renalis, also called pyelogenie or urinary cyst, or hydrocalicosis. 
One, being peripheral, was excised and two, being central, were evacuated and 
drained by nephrostomy. 


O. S. Lowsley and J. H. Menning, New York City, ruptured the kidney experi- 
mentally and found that more useful tissue survived if the clots were evacuated, 
hopelessly damaged tissue removed, and the bleeding controlled by ribbon catgut, 
than if nonsurgical treatment was employed. They advocate operation for rup- 
ture of the kidney if hematuria persists after twenty-four hours. 


In discussion W. J. Engel, Cleveland, believes so-called calyceal diverticulum 
to be a calyx dilated as the result of stricture of its neck. He objects to 
Lowsley’s indications for operation upon ruptured kidney and has operated in 
but 2 of 17 cases. 


E. M. Watson and C. C. Herger, Buffalo, N. Y., described the treatment of 512 
cases of carcinoma of the bladder at the New York State Institute for the Study 
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of Malignant Disease. X-ray alone is not satisfactory because, to deliver an ade- 
quate dose to the bladder, surrounding structures must be injured. Implantation 
of radon and electrocoagulation are most useful, being applied cystoscopically in 
small tumors and through a suprapubic incision in large ones. 

F. H. Colby, Boston, described experiences with a million volt x-ray apparatus. 


It was possible to secure a greater depth dose with less injury to surrounding 
structures and less systemic reaction than with machines of lower potential. 


Anaplastic epithelial tumors were most and papillomas least sensitive. No Grade 


1 tumors disappeared with irradiation, but 30, 50, and 66 per cent of tumors of 
Grades 2, 3, and 4 disappeared. Recurrences were common; it is too early to 


speak of end results. 


W. C. Stirling and J. E. Ash, Washington, D. C., described and differentiated 
the common but rather obscure lesions of the mucosa of the renal pelvis, ureter, 
and bladder known as pyelitis, ureteritis, and cystitis cystica, follicularis, gland- 
ularis, and granulosa. They are thought to arise from extension of nests of 
mucosal cells into the submucosa in response to chronic irritation, usually infec- 
tion. These nests, while appearing to become pinched off, are actually continuous 
with the lining epithelium. The center of the nest may break down and fill with 
fluid; cells may take on a glandular appearance and occasionally eventuate in 
adenocarcinoma. 


On 


The program on June 25 included: 


R. A. Burhans, Detroit, described his experiences with perirenal insufflation of 
air in the demonstration of lesions of the kidney and suprarenal. 


S. Lubash, New York City, called attention to the frequency with which renal 
neoplasms simulate disease of the gastrointestinal tract. Urological investigation 


and especially pyelography are required in all obscure gastrointestinal complaints. 


In discussion Howard Jeck, New York City, warned of severe reactions from 
perirenal insufflation, and G. W. Fish, New York City, said that he had had two 
fatalities after using the method safely for eleven years. 


F. P. Twinem, New York City, advocates resection of the stone-containing 
lower calyx of the kidney when the neck of the former is angulated or constricted, 
and when the calyx is dilated, since such a calyx is likely to serve as a sump in 
which re-formation of the stone is very probable. Recurrence developed once in 


ten cases so treated. 


R. Chute and H. I. Suby, Boston, stated that infection is a factor in the for- 
mation of 50 per cent of renal stones and discussed 66 such eases. In 50 of these 
an urea-splitting organism was cultured from the urine. Among the urea splitters 
are: B. proteus, E. coli, B. pyocyaneus, B. influenzae, and certain strains of staphylo- 
cocci and streptococci. Surgical removal was followed by recurrence of the stone 
in 73 per cent of those infected with organisms capable of splitting urea, and in 23 
per cent of those infected with other organisms. 


Alexander Randall, Philadelphia, recapitulated his work upon the etiology of 
nephrolithiasis. He has demonstrated quite conclusively that, in many instances at 
least, the initial lesion consists of the impregnation, with salts of calcium, of a 
small area of connective tissue beneath the epithelium of a renal papilla without 
inflammatory phenomena. Differential staining shows these to consist of carbo- 
nates, phosphates, and possibly nucleinates. If the mucosa overlying the plaque 
peels off, more salts are deposited upon the original nucleus, which may become 
detached. The calcium is presumably deposited only in damaged tissue, the source 
of which is as yet unknown. 
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A. M. Crance, Geneva, N. Y., reported a bizarre example of the insertion of 
many needles into each testis by a patient with a mental aberration. 


G. H. Ewell, Madison, Wis., C. R. Marquardt, and J. C. Sargent, Milwaukee, 
have treated 79 hydroceles in 71 patients by aspiration of the fluid and injec- 
tion of quinine and urea hydrochloride. After one month to seven years 95.3 per 


cent were cured, a record not exceeded by open operation. 


H. H. Young exhibited a colored motion picture of a plastic operation for the 
correction of a deformity of the penis following circumcision in which the glans 
and shaft were buried in the scrotum by the formation and contraction of scar tissue, 
The penis was freed, straightened, and covered with skin, and a displaced testis 


was brought into the scrotum. 


John Scudder, New York City, summarized his work upon surgical shock which 
is based upon the experimental observation that the serum potassium rises re- 
markably just before death from hemorrhage and that this change affects the 
heart adversely. He described rapid methods for determining the sodium-potas- 
sium ratio and protein content of the plasma and discussed the selection of proper 
treatment based upon the results of these measurements. 


On June 26 the following papers were presented: 


G. J. Thompson, Rochester, Minn., coneluded, from studying a large group of 
eases of leucoplakia of the bladder, that it is not a precancerous lesion. 


A. I. Folsom, H. A. O’Brien, and G. T. Caldwell, Dallas, Tex., have treated 
interstitial cystitis (Hunner ulcer) by excising all of the bladder except the 
trigone and internal meatus, and a very small cuff of tissue around them. This 
method is based upon old experimental observations of the ability of the dog’s 
bladder to regenerate after subtotal resection. Apparently the same phenomenon 


occurs in the human being with interstitial cystitis if severe infection is absent. 


J. C. Kimbrough, Washington, D. C., found vesical diverticula in 8 per cent of 
obstructive lesions at the outlet of the bladder. He prefers extravesical diverticu- 


lectomy in those requiring surgical treatment. 


R. E. Van Duzen, I. C. Winter, and Donald Slaughter, Dallas, Tex., observed 
the effect of trasentin upon the bladder of the unanesthetized dog. Forty-five 
minutes after administration the capacity of the bladder was 150 per cent of 
normal. Morphine ordinarily increases irritability and diminishes capacity. 
Trasentin counteracts the effect of morphine. 


Erwin Neter, Buffalo, N. Y., described a series of experiments with bacterio- 
stasis in vitro by sulfanilamide and related compounds upon various strains of 
enterococci. All were susceptible, and the effects of sulfanilamide, sulfapyridine, 
and sulfathiazol were increased by heat and by increasing the concentration of 
sodium chloride in the medium, 

Grayson Carroll, Louis Kappel, and Bransford Lewis, St. Louis, discussed the 


effects of sulfathiazol and sulfamethylthiazol upon staphylococcic infections, in 
which sulfanilamide and sulfapyridine have been disappointing. Results have 


been encouraging in staphylococcic infections of the genitals, perinephrium, 


wounds, and in septicemia. 
R. L. McKiernan, Brunswick, N. J., summarized five months’ clinical experience 
with sulfathiazol. He found it especially effective in infections with the staphylo- 


coccus and gonococcus. 
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R. C. Yeaw, New York City, studied the effect of pH upon the growth of organ- 
isms isolated from the urinary tract and inoculated into media containing urine. 
Most strains died at a pH of 4.5 without the use of antiseptics. The dangers of 
acidosis in attempting to attain this level in patients with impaired renal fune- 


tion were emphasized. 


Balduin Lucke, Philadelphia, gave the annual Guiteras Lecture. He related his 
experiences with a renal adenocarcinoma occurring in frogs. He has studied this 


tumor sufficiently to establish its ‘‘normal’’ behavior under ordinary circum- 


stances, so that the effect of variations in environment can be evaluated pretty ac- 
curately. The tumor can be transplanted to the anterior chamber of the eye or 
grown in tissue cultures. He found the rate of growth of the tumor roughly pro- 
portional to the environmental temperature; i.e., at low temperatures growth was 
slow. The tumor is due to a filtrable virus. 


The following papers were presented on the last day of the meeting, June 27: 

E. W. Campbell, Philadelphia, raised again the specter of ‘‘sudden emptying 
of the bladder.’’ He presented the hypothesis that prostatics with chronic re- 
tention and intrarenal pelves develop hypertension, and that in these cases sudden 
emptying of the bladder is dangerous. Convincing proof of the hypothesis was not 
presented. 


E. L. Pierson and S. A. Wilson, Salem, Mass., presented an interesting method 
of measuring the prostate with the x-ray. A Foley bag is inserted into the blad- 
der, filled with contrast medium, and pulled down onto the upper surface of the 
prostate. The bladder is then filled with a more dilute medium, and a balloon is 
inserted into the rectum and also filled with contrast medium. The elevation of 
the base of the bladder above the pubes, the distance from the base of the bag to 
the base of the bladder, the distance between the shaft of the bag and the rectal 
balloon, and the point, in the lateral film, at which the catheter turns forward, 
indicate the length of the prostate, the degree of intrusion into the bladder, and 
the thickness of the middle lobe. 


C. J. E. Kickham, Boston, reviewed a series of carcinomas of the prostate from 
the Pondville Hospital. Thirty-nine per cent had extraurinary complaints, usually 
due to metastasis, at the onset. He favors perineal exposure of the prostate for 


biopsy in doubtful cases. 


B. M. Hance, Easton, Pa., presented a review of fifty suprapubic prostatec- 
tomies in good-risk patients without preliminary catheterization, with the object 
of avoiding infection altogether. The average hospital stay was 15.6 days, less 
than one-half the usual period. 


H. N. Dorman, Washington, D. C., reviewed 300 transurethral resections. He 
favors preliminary catheter drainage, although it has been proved beyond a doubt 
that this is unnecessary if the renal function is good and if active infection and 
complications are absent. No preparation was required by 13.6 per cent, while 
1.6 per cent required preliminary cystostomy; 51 per cent remained in the hos- 
pital less than a week after operation. His mortality was rather high. 


F. E. B. Foley, St. Paul, Minn., presented a new prostatic punch in which the 
tubular knife is actuated pneumatically. Mr. Frederick Wappler, New York City, 
showed a colored movie of the punch in action. Power is derived from a cylinder of 
carbon dioxide. Apparent outstanding advantages are: the speed with which the 
knife moves facilitates cutting so that it will cut through thick cloth or beef bone; 
and inertia of the column of water in the sheath expels the excised piece when 
the knife is retracted, 
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J. F. McCarthy, New York City, discussed the technique of suprapubic and peri- 
neal prostatectomy. He recommended the use in certain poor risks of local anes- 
thesia for transurethral resection. Paraldehyde is given by rectum beforehand; the 
urethra is cocainized and 1 per cent procaine is injected directly into the prostate. 


The following papers were not heard by the reviewer and are not reported: 
Presidential Address, J. B. Cross, Buffalo, N. Y.; The Male Climacteric, Its Diag- 
nosis and Treatment, R. J. Douglas, Muskegon, Mich.; The Acute Nonfunctioning 
Kidney, Stanley R. Woodruff and Wilbert F. Lewis, Jersey City, N. J.; Postopera- 
tive Adrenal Insufficiency, F. G. Harrison and H. H. Pote, Philadelphia, Pa.; 
Hypertension and Hypotension, Their Etiology and Treatment, O. S. Fowler, 
Denver, Colo.; Periostitis Pubis Following Suprapubic Cystostomy, W. K. Wheeler, 
Newark, N. J.; Color Photography of the Prostatic Urethra and Bladder, Edgar 
G. Ballenger, Harold P. McDonald, and Reese C. Coleman, Jr., Atlanta, Ga.; 
Female Urethral Dilators, the Utilization of an Old Principle, J. Harolde Turner, 
Houston, Tex.; Diverticulum of the Female Urethra, Its Recognition and Treat- 
ment, Frederick J. Parmenter, Buffalo, N. Y. 





TESTIMONIAL DINNER TO RUDOLPH MATAS 
MAY 1, 1940, ST. LOUIS, MO. 


-~* THE testimonial dinner given for Dr. Rudolph Matas in St. Louis, May 1, 
1940, during the meeting of the American Surgical Association, the following 
speeches were presented: 


Irvin Abell, Louisville, Ky., spoke as follows: 

‘Surgery has a noble heritage. Its disciples are the intellectual descendants 
of all the great minds who have heretofore charted its course. This assemblage, 
representative of the ideals and the leadership in American Surgery, comes to- 
gether tonight to express a tribute of loyalty and friendship, of esteem and 
regard, of admiration and deference to our honored guest, Dr. Rudolph Matas. In 


the words of Shakespeare, ‘I am no orator as Brutus is,’ yet if my hesitating 
tongue can convey to our guest an appreciation of but a small part of the place 
he holds in our affection, estimation and confidence, I shall deem it a happy 
privilege to have participated in this testimonial. To Dr. Matas has been ac- 
corded a great favor, that of living through, and taking an active part in, a 
remarkable transition period in the fruition and development of the art and 
science to which we bear allegiance. Medical science has made greater progress 
during his lifetime than in any previous period. Much of the newer work has 


been created and practically all has been evolved since his student days. Begin- 


ning his career in the waning shadow of one school of thought, that founded on 
clinical observation alone, he has developed it contemporaneously with the growth 
of modern medicine and surgery, seeing in this golden age the beautifully integrated 
structure built on scientific, accurate knowledge, to which he has been a constant 
contributor. Working in his early years without laboratories as we know them 
and their accompanying refinements in making diagnoses, he acquired what might 
be termed a compensatory acumen in correctly assessing the value of symptoms, 
an accomplishment, which, with the advent of the laboratory, aided him in cor- 
rectly evaluating the clinical and technical aspects of surgical problems, separating 
the true from the false, the real from the hypothetical, contributing materially 
to their advancement. The greatest asset possessed by the medical profession is 
the constantly accumulating fund of knowledge in the minds, the literature and 
the ideals of its members. The responsibility for its acquisition rests solely 
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on the profession; a duty some are unable to meet, one shirked by others, and 
one richly fulfilled by those who regard it an unwritten law that they who 
enjoy the prestige of a profession should enrich it by their efforts and their 
labors. Dr. Matas has discharged this obligation in fullest measure, finding his 
reward in a consciousness of service, in the approval and recognition of his con- 
freres, in the satisfaction of his own scientific curiosity and in the gratification 
that comes from contributing to the common fund from which all may draw. 
His career and his achievements furnish inspiration and in whatever aspects they 
may be viewed afford an example worthy of our admiration and limitation.. .The 
biblical adage states that ‘By their fruits shall ye know them.’ A profound 
thinker, a brilliant operator, a renowned teacher, a distinguished author, a con- 
tributor of original work increasing the sum total of medical knowledge, an 
artist evincing a culture of superlative dimensions, he possesses attributes con- 
stituting the fruits by which we know him and which fully justify our saying 
with the Latin poet ‘He has builded a monument more lasting than brass.’ For 
the vast majority of us life’s stream pursues its tranquil course ending in the 
ocean of oblivion without its power, its beauty or its strength having established 
a landmark that would differentiate it from those of our contemporaries. To 
possess the culture, education, intellectuality and ability, to have maintained 
the highest standard of professional and ethical excellence, to have lived a life 
of service in one’s community and nation and to have displayed loyalty to ideals 
in a degree to win and merit the multitude of honors that have been showered 
upon him by the profession of the world is to stamp the recipient of such honors 
as a man among men, and as a surgeon among surgeons. These honors and 
preferments so richly bestowed are but the visible proof of the influence he has 
had on scientific medicine. I once heard Dr. William J. Mayo quote an old 
Persian proverb to the effect that ‘he who learns and learns and yet does not 
what he knows is like the man who plows and plows but never sows.’ Dr, Matas 
is one who has learned and learned and sown and sown, sown deeply in the 
fertile field of practice with the result that during a long career a veritable 
multitude has arisen to call him blessed. To those who have been privileged 
to bask in the sunshine of his friendship he has ever been a delightful companion, 
a friend who knowing us as we are loves us still, an unexcelled exemplar of the 
humanities and the amenities. I confess, Dr. Matas, that only under the conditions 
afforded by this testimonial would we so unreservedly bare our hearts to you, 
fearing that our seeming boldness might have an undesirable reaction on your 
sense of propriety. You deserve the encomiums and the praise given you this 
evening, and if they prove somewhat disconcerting, I trust you may be able to 


say of them, as the maiden said of her first kiss, somewhat embarrassing, but after 


all most enjoyable.’’ 


Elliott C. Cutler, Boston, presented the following: 

‘‘T welcome the opportunity to share in this happy occasion surrounded by 
such devoted followers of our honored guest, followers well endowed with 
oratorical abilities. I have, indeed, wondered what small part I might claim as 
my own tonight. 

‘‘Tt is clear from the shiny domes and whitened temples, that if our younger 
members will permit and will acknowledge my lack of the above physical at- 
tributes, I can speak for them. I speak therefore not as a child of the Matas 
tradition but a grandchild. 

‘*We, your grandchildren, Rudolph Matas, salute you! We take great pleasure 
in recording our deep appreciation of permitting us to partake of this inheritance 
and we in our toddling days find in grandfather all the fine qualities which men 
admire and emulate. And you, grandfather, have chiefly preserved, to years well 
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beyond what the ‘Good Book’ assigns to man, that beautiful quality of sim- 
plicity. Youth takes to this quality like a duck to water; it bridges the years 
and sets aside all barriers. We cannot recall anyone who has maintained so well 
this characteristic, as his accomplishments have received recognition. 

‘*You have won for yourself a unique position, and yet in spite of the honors, 
the medals, the citations, you appear to us, your grandchildren, through the clear 
light of your simplicity of character, as a man we can still approach—your 
preservation of modesty and simplicity is an attribute that allows us to come to 


you, to talk to you, to touch you. It is this characteristic that establishes you 


firmly in our hears. Moreover, and to us a chief concern, it is what makes you a 
good grandfather and a friend to all the world. (What a pity you cannot hand 
down these essential qualities to some of those who sit in the high places of public 
life and try to govern us!) Your accomplishments may not be known to all here, 
and children must be allowed to prattle. 

‘‘How many of you here know that in 1879 he served with the Havana 
Yellow Fever Commission? How many of you know that in every step forward 
in the public health advances of his beautiful city he was the leader? Possibly 
all of you know of his great gifts to vascular surgery and of the cure of aneurysm 
for which he holds world renown. 

‘*But do you know that he was amongst the first to administer spinal anes- 
thesia; that by 1888 his publications covered the topic of replacement of fluid for 
shock by the continued intravenous drip method; that by 1911 he was advocating 
gastroduodenal tube siphonage for intestinal obstruction, peritonitis and paralytic 
ileus? His modesty has allowed others to have their names attached to such life- 
saving measures though priority of thought and effort belongs to him! 

‘‘Grandfather, we salute you! We are happy to be a part of the institution 
you have founded and so beautifully decorate. In case your children be not 
sufficiently outspoken, take it from us, your little ones, that you are just right 
as you are and that we hope you will never change. Certainly no man can detract 
from what you have done and no man can add to your accomplishments. Like 
all good grandchildren we leave our affectionate greetings at your feet.’’ 


James M. Mason, Birmingham, Ala., also spoke of Dr. Matas as follows: 

‘Tt is a happy occasion which brings us together. In the midst of the activities 
of the meeting of the American Surgical Association, we are invited by our genial 
host, Dr. Mosby, to spend a social hour in honor of Dr. Rudolph Matas who was 
the 28th president of the Association, and who is one of its most distinguished 
members. 

‘Though long retired from the active work of teaching, and having arrived at 
that time of life when most men are prone to withdraw themselves from their 
fellows and to lose interest in current affairs, and to dwell on the ‘good old days,’ 
which someone has said, ‘never, never were,’ Dr. Matas refuses to abide by the 
rules. He is interested in everything, he reads everything, he sees everything, and 
is ready at all times to enter into a discussion of any scientific subject which is 
worthy of a professional gentleman’s attention. Instead of being separated 
from his friends, they seek him out and are drawn closer to him with the passing 
years. Where in this country, or elsewhere, could he face a more distinguished 
gathering of his colleagues than now surrounds him? And every one his friend! 

‘‘On many occasions, both public and private, I have given expression to my 
affectionate regard for him; and at appropriate times have outlined the more 
eventful steps in his career. So long has he wrought among you and so well 
known to you is his work, that no word that I might utter would add one particle 
to your knowledge of his accomplishments. Therefore, for my broadcast, you must 
tune in on a more personal wave length. I claim this privilege by reason of the 
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fact that Dr. Matas and I have come along together. In 1895 he began to teach 
surgery at Tulane, and in the same year, I began to study surgery at the same 
school. He was at the top of the ladder; I was at the bottom. In the inter- 
vening years, our relative positions have remained unchanged. 

‘*At this period he was at the height of his activity in the development of 
modern vascular surgery, and it was hardly a coincidence that on the occasion of 
my first contact with him in ward rounds, he was engaged in demonstrating to a 
group of students the MacEwen operation of needling a subclavian abscess. In 
later years, on more than one occasion, I have spent strenuous minutes which 
seemed like hours, as the entire intern staff of the Charity Hospital, in relays, 
made digital compression on the femoral artery in worthy but, as I recall them, 
futile attempts to improve the condition of aneurysms of the lower extremity. 
On behalf of all the interns that have succeeded me, I thank you, Dr. Matas, 
for the mechanical compressor which you have since devised. 

‘*Though following him as carefully as I could, and assisting at his opera- 
tions whenever I might, I have always felt that my internship was lacking in com- 
pleteness in that, as rotation in the hospital carried us from ward to ward, I was 
never assigned to his service. I well remember his successful handling of an 
interesting colloid carcinoma of the omentum, and many of the interesting opera- 
tions which he performed in those early days under local anesthesia. On one 
particular occasion I may have been of some material help to him. He was 
operating on a large uterine fibroid at one of the smaller hospitals of the city, 
and had the misfortune, which may at times befall the greatest of surgeons, to 
encounter serious complications in a difficult case and find himself short handed for 
assistants. 

‘When Dr. Matas spied me in the operating room corridor, he called for help, 
and I have always felt that he was glad to have me lend a hand. 

‘‘And that reminds me of another great surgeon who got into difficulties. 
A few years before World War No. 1, I was spending some time in Berlin, and, 


in company with some other Americans, visited the gynecological operating 
room of Professor Bumm at the Charite. The amphitheater was filled with three 
or four hundred German students, and we saw on the operating table a woman 


whose abdomen was distended with what was most probably an ovarian cyst. 
To confirm the diagnosis which we had made by inspection, and at long distance, 
the Professor wrote upon the blackboard the name, Ephraim McDowell, and 1809, 
the date of his first ovariotomy. He then recounted to the students the history 
of McDowell’s celebrated operation, and praised the heroism and fortitude of his 
patient, Mrs. Crawford. We felt very proud of America! 

‘*Next, he made a Pfannenstiel incision, very popular at that time; but in- 
stead of finding a simple freely movable ovarian cyst with an easily accessible 
pedicle, such as McDowell had the good fortune to encounter, he got into an 
adherent, suppurating broad ligament cyst. We spent an hour watching him and 
his assistants clamp, sponge, aspirate and ligate, but had to leave before the finish. 
We left feeling very sorry for Germany! When we see these things happening 
in high places, just as they often happen to many of us, we are again reminded 
that even among surgeons, ‘Judy O’Grady and the Colonel’s Lady are sisters, so 
to speak, under the skin.’ 

‘*Since my student days it has been my good fortune to come in contact with 
Dr. Matas at meetings of this and other scientific societies. I was permitted to 
take part in the exercises which attended the presentation of the ‘Birthday 
Volume’; and he has been an interesting and honored guest in my home, where 
he captured all hearts. 
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‘“At the dinner in his honor at the recent sectional meeting of the American 
College of Surgeons in New Orleans, it was my privilege to make one of the 
addresses. 

‘‘The crowning glory of his professional life, and certainly the most interest- 
ing experience which has ever come to me, was the meeting of the International 
Surgical Society over which he presided in Brussels in 1938. The opening meet- 
ing was held in the hall of the Belgian senate, where were gathered representa- 
tives of the King, noted city and state officials, including Burgomaster Max, who 
along with Cardinal Mercier and other heroic Belgians, was imprisoned during 
the German occupation, and representatives from forty countries. Dr. Matas 
addressed this assembly in classic French, the language of diplomacy throughout 
the world. Following this he presided with such grace and dignity at all the 
sessions of the society that he filled the hearts of the American delegates with 
pride, and placed American surgery on a plane which challenged the admiration 
of the world! 

‘“Each night he attended elaborate social functions; and as a gracious courtesy 
to Dr. Elliott Cutler, the American Secretary of the society, and to the eighteen 
or twenty American delegates, he gave an elaborate luncheon which none of us 
will ever forget. 

‘*Following the adjournment of this meeting, we spent a week in Paris. It was 
the week before ‘Munich.’ England, France end Germany were on the point of 
declaring war. Ambassador Bullitt was urging all Americans to go home. The 
steamship offices were crowded with people seeking passage. Those who had no 
reservations were frenzied with anxiety. Members of his family who were with 
lim were imploring Dr. Matas to return home with them, but he was unperturbed 
and stayed on. Absolutely the most unexcited individual in Paris at the period 
of greatest tension, his attitude reminds one of that of the village preacher so 
beautifully deseribed by Oliver Goldsmith in his Deserted Village, of whom he says: 


‘As some tall cliff which lifts its awful form, 

Swells from the vale and midway leaves the storm, 
Though round its breast the rolling clouds may spread, 
Eternal sunshine settles on his head.’ 


And so he stayed on. The war clouds rolled away for a time, and he brought back 
to us the most vivid and interesting accounts of War surgery in Spain that have 
reached us. 

‘‘Tt was while relating his observations at the meeting of the Southern Surgical 
Association last December, that my candid camera caught him in the very character- 


istic pose which you find on your place cards this evening.’’ 





Book Reviews 








Shock and Related Capillary Phenomena. By Virgil H. Moon, A.B., M.Se., M.D., 
Professor of Pathology, Jefferson Medical College. Cloth. Pp. 442, with 29 
illustrations and 5 charts. New York, 1938, Oxford University Press. $3.50. 


Moon’s book approaches the subject of shock from the viewpoint of the pa- 
thologist. While this angle of approach is by no means novel, it has been much 
neglected of late, especially in the American literature. 

This book is bound to be of interest. It is the first monograph on shock in any 
language for fifteen years (the last being Cannon’s book in 1923). In the first 
portion of the book is one of the most complete reviews of capillary phenomena 
extant. The work of Krogh, Ebbecke, Landis, Lewis, Menkin, and others in this 
field is analyzed and correlated. The importance of the wheal is emphasized. 

The next, and middle, part of the book develops the thesis that the wheal is 
shock in miniature. This portion of the book introduces the reader to the idea 
already expressed in the title that shock is a capillary phenomenon. The author’s 
well-known definition of shock is given: ‘‘Shock is defined as a circulatory de- 
ficiency not cardiac nor vasomotor in origin, characterized by a decreased volume 
of blood, reduced cardiac output (volume flow of blood) and by hemoconcen- 
tration.’’ While admitting that the hemoconcentration which sets off the rest of 
the train of events is partly caused by local fluid loss, emphasis is placed on a 
generalized fluid loss due to action of substances similar to those which produce 
wheals locally, namely, the products of trauma. This brings forth the old toxic 
theory of Cannon in a new and better fitting dress and represents an advance 
in viewpoint. On the other hand, the chief evidence presented for this theory is 
qualitative rather than quantitative. Furthermore, much of the qualitative evi- 
dence is based on terminal pathologie findings and may represent merely the 
results of late anoxia rather than of early action of tissue metabolites. From a 
practical standpoint, it seems as though the separation of hemorrhagic shock from 
other types is made too much to fit the above definition of shock; i.e., accom- 
panied by hemoconcentration. Little distinction is drawn between the effects of 
rapid and prolonged hemorrhage. Not all surgeons would agree with the state- 
ment on page 88 that ‘‘it is well established in the etiology of osteomy<'itis that 
the infection is usually preceded by a slight injury, such as a bruise, a wrench 
or a strain.’’ 

The third, and last, portion of the book considers various clinical conditions in 
which a shocklike syndrome may occur. This is one of the best sections. This re- 
viewer was especially struck by the concept that many of the post-mortem findings 
usually denoted as due to ‘‘passive congestion’’ or to ‘‘terminal bronchopneu- 
monia’’ are in reality due to a generalized outpouring of fluid caused by some 
shocklike condition. To quote only one example, it is postulated that many in- 
stances of postoperative pneumonia may be due to development of a sublethal 
degree of shock, a type of ‘‘hemorrhagic edematous pneumonia’’ being of very com- 
mon occurrence if neither death nor recovery occurs too soon. 

This book can be heartily recommended to physiologists, pathologists, and those 
in the preclinical sciences. It correlates many of their observations from a clinical 
viewpoint. The first and third portions of the book can be recommended un- 
reservedly to clinicians. The middle portion is an excellent, even though one-sided, 
exposition of the ‘‘toxic’’ theory of shock. Criticisms of other writers often do 
not pay enough attention to the context of the cited material. Possibly this very 
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dogmatism is beneficial when the reader is a student of the subject, but may 
leave the casual peruser with a prejudiced viewpoint. The bibliography is excellent. 
Except for twenty counted typographical errors in spelling, the book is well printed 
and easily readable. 


Infections of the Hand. By Allen B. Kanavel, M.D., Late Professor of Surgery, 
Northwestern University Medical School, Chicago, Ill. Ed. 7. Cloth. Pp. 503, 
with 229 illustrations. Philadelphia, 1939, Lea and Febiger. $6. 


Early in his career, the late Allen B. Kanavel set himself the task of under- 
standing the minute anatomy of the hand. Out of that ambition grew the most 
authoritative surgical monograph on the infections of the hand extant. The 
present seventh edition was printed after Dr. Kanavel’s untimely death. 

The major emphasis, as in previous editions, has been on the anatomy of 
the hand. Employing injection techniques, Kanavel was able early to indicate 
the manner in which infections spread in the hand and fingers. All those engaged 
in the practical aspects of the management of hand infections of necessity must 
familiarize themselves with Kanavel’s postulates. An appropriate chapter 
on reconstructive procedures for the sequelae of hand infections is appended. 

Kanavel left in Chicago, the site of his surgical activity, a number of disciples 
who have carried on and extended the Kanavel tradition. It is to be hoped that 
this book will continue to live in new editions through their interest. 

Dr. Kanavel came from the anatomic school. Appropriately, the anatomy of 
the hand as related to surgery has been given paramount emphasis. In subse- 
quent editions, the bacteriology of infections, as related to chemotherapy and a 
more detailed physiologic consideration of the therapeutic value of nonoperative 
measures, will probably be given greater emphasis. 


A Synopsis of Surgical Anatomy. By Alexander Lee McGregor, M.D. Ed. 4. 
Cloth. Pp. 664, with 648 illustrations. Baltimore, 1939, William Wood & Com- 
pany. $6. 


The author has succeeded in presenting in an interesting manuer many ana- 
tomical facts of practical importance. No attempt, however, to cover the whole field 
of surgical anatomy has been made. This detracts a great deal from the value 
of the book and is the chief criticism which can be made of it. A consideration 
of the anatomy of the brain, with the exception of that of the pituitary gland, 
is entirely omitted. There is no consideration of the arterial system, although 
the veins are discussed at length. Various organs, such as the lungs, stomach, 
pancreas, and spleen, have been neglected. 

The book is divided into two main parts. In the first part certain normal 
anatomical relationships are set forth. In the second part the anatomy of various 
pathologie conditions is outlined. In many chapters the narrow bounds of de- 
seriptive anatomy are overstepped and the anatomic basis for the pathologic 
physiology of many diseases is indicated. 

Throughout the book emphasis is continually placed on the practical value of 
a knowledge of anatomy. The text contains frequent hints which are supposed to 
aid in the memory of important relationships. There is an abundance of illus- 
trations and diagrams in each chapter. The last two chapters of the book, ‘‘The 
Anatomy of Surgical Procedures’’ and ‘‘The Anatomy of Surgical Approach,’’ 


comprising some seventy pages, more properly belong in a textbook of surgery. 
The information contained therein, however, is valuable. 
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Fractures, Dislocations, and Epiphyseal Separations. By Harry C. W. 8S. deBrun, 
M.D., F.A.C.S. Cloth. Pp. 468, with 150 illustrations. Chicago, 1939, The 
Year Book Publishers. $3. 


This is a concise, well-written outline of fractures, dislocations, and epiphyseal 
separations which will prove to be a valuable handbook to the general practitioner 
and especially for interns and surgical house officers. It is obviously not intended 
for those specializing in the treatment of fractures or orthopedics. 

The material is presented largely in outline form. In most cases several forms 
of treatment are listed; e.g., in fractures of the os calcis four methods are de- 
scribed. Yoerg’s procedure is unfortunately omitted. Forcible hyperextension 
methods of reducing compression fractures of the lumbar spine are also omitted. 
There is no mention of the use of vitallium for the internal fixation of fractures. 

Illustrations and roentgenograms of necessity are limited in number. The 
illustrations of the fracture equipment setup will prove valuable ready references 
for interns and surgical house officers. There is a short chapter on physiotherapy 
and a valuable discussion on the roentgenologic diagnosis of fractures is included. 





Chemistry and Medicine. Edited by Maurice B. Visscher, Professor of Physiology, 
Medical School, University of Minnesota. Cloth. Pp. 296, with 73 illustrations. 
Minneapolis, 1940, University of Minnesota Press. $4.50. 


This volume consists of fourteen lectures which were delivered as a part of the 
program commemorating the fiftieth anniversary of the founding of the Medical 
School of the University of Minnesota, Oct. 12, 13, and 14, 1939. The subjects of 
the lectures are related to a single general theme, ‘‘Some Trends in Medical Prog- 
ress With Particular Reference to Chemistry in Medicine.’’ This theme was 
chosen because it represents one of the most recently developed and more rapidly 
expanding aspects of medical science. Each lecturer was selected on the basis 
of his special fitness to present an authoritative address on the chosen subject. The 
fourteen lectures were edited by Maurice B. Visscher, Chairman of the Anniversary 
Committee on Publications. 

The nature and scope of the material included in the volume can be indicated by 
the method of organization of the monograph and the listing of the titles of 
lectures and authors. The entire subject material is divided appropriately into 
four parts. 

Part I consists of three lectures dealing with related phases of the general 
subject, ‘‘ Progress in the Application of Physical Chemistry to Medicine.’’ The 
first lecture is by Herbert Freundlich on ‘‘Some Aspects of the Colloid Chemistry 
of Membranes,’’ the second by Maurice B. Visscher on ‘‘The Performance of 
Osmotic Work in Living Systems,’’ and the third by John P. Peters on ‘‘Some 


Reactions by Which Solutes May Be Differentially Concentrated by the Kidney.’’ 


Part II contains three lectures dealing with the general subject, ‘‘Some Recent 
Investigations in Metabolism.’’ Subjects and authors are as follows: ‘‘ Organic 
Chemistry in the Pursuit of Vitamin Research’’ by Lee Irvin Smith; ‘‘On the 
Necessity of Fats in the Diet’’ by George O. Burr; and ‘‘Heparin and Throm- 
bosis’’ by Charles H. Best. 

Part III deals with ‘‘Some Aspects of Immunity and Chemotherapy’’ and con- 
sists of four subjects very pertinent to this theme: ‘‘Recent Chemical Trends in 
the Study of Immunity’’ by Michael Heidelberger; ‘‘The Biology of Animal 
Viruses’’ by Robert G. Green; ‘‘The Mode of Action of Sulfanilamide and Its 
Derivatives’’ by Perrin H. Long, and ‘‘Chemistry in Urinary Antisepsis’’ by 
Henry F. Helmholz. 


? 
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Part IV contains four lectures grouped under the general title, ‘‘Some Ap- 


’ 


proaches to the Nervous Control of the Organism.’’ Titles and authors are as 
follows: ‘‘The Physicochemical Approach to the Mechanisms of Convulsive 
Reactivity’’ by Irvine McQuarrie; ‘‘ Methods of Analysis of Nervous Action’’ by 
Herbert S. Gasser; ‘‘The Nervous Regulation of Visceral Processes’’ by Detlev W. 
Bronk; and ‘‘The Argument for Chemical Mediation of Nerve Impulses’’ by Walter 
B. Cannon. 

It is not feasible to review adequately each lecture because the material presented 
is condensed and pertinent to the subject. While all the addresses should be of 
interest to physiologists, biochemists, and individuals interested in recent ad- 
vances relating to scientific medicine, Parts II and III contain material of 
special value to the clinician. The fields included in the lectures in Parts I and 
IV are necessarily encumbered with specialized and technical terms which in 
most articles on the subjects make understandable reading by an individual not 
familiar with the subject all but impossible. The articles on these subjects in 
this volume are characterized by a simplicity of expression which a master of a sub- 
ject sometimes achieves and thus convey meaning to the technically uneducated 
reader. The volume is adequately provided with simple illustrations. 


Synopsis of Operative Surgery. By H. E. Mobley. Pp. 375, with 339 illustrations, 
39 color plates. St. Louis, 1940, The C. V. Mosby Co., $4.50. 


The author has attempted to present concisely ‘‘the fundamental principles of 
operative technique’’ in a pocket-size edition. The various steps in the operative 
procedures are briefly described ‘‘in logical sequences’’ and illustrated with simple 
pen-and-ink drawings. 

The first few chapters are devoted to preparation of the patient and surgeon 
for operation, anesthesia, postoperative care, knot tying, and incisions. The re- 
maining chapters deal with surgical procedure applicable to various regions of 
the body. The value of this fairly comprehensive synopsis is unfortunately 
marred by certain inaccuracies and the author’s apparent lack of familiarity of 
some of the present-day operative methods. Certain procedures, which in recent 
years have become fairly standard, are conspicuous by their absence and others, 
which are now more or less obsolete, by their presence. Thus, for example, sym- 
pathetic block, sympathectomy, and transverse abdominal incisions are not even 
mentioned. On the other hand, vessel anastomosis, radical phlebectomy for 
varicose veins, direct transfusion, neuroplasty, and gastropexy are prominently 
described and illustrated. Moreover, the descriptions and illustrations of some 
of the procedures seem to follow rather antiquated texts, as, for example, the 
procedure of thoracoplasty and the anterior approach to the liver. Some of the 
illustrations are obviously incorrect, such as that of phrenicectomy, showing the 
phrenic nerve coursing across the scalenus anticus muscle obliquely downward 
and laterally and the technique of hypodermoclysis showing the needles inserted 


directly beneath the breasts. The book is, however, compact and very readable. 





The Fundamentals of Internal Medicine. By Wallace Mason Yater. Ed. 1, Pp. 


1,021, with 254 illustrations. New York, 1940, D. Appleton-Century Co. $9. 

Fifteen months after the first edition of this volume appeared, a revised edition 
has been published. In the preface to the first edition the author stated that his 
purpose was to present in simple form a book for students and practitioners con- 
taining the essentials of internal medicine. It was an answer to the complaints 
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of students ‘‘that they ‘can’t see the woods for the trees.’ ’’ It was his hope 
that as the student progressed he would consult more comprehensive systems 
and textbooks of medicine and original articles. The publication of a new 
edition in such a short space of time is the result of an agreement on the part of 
the author and publisher to keep the material up to date. 

The contents of the volume have been presented in an unique and effective 
manner. The book is divided into several sections. Each section is headed by an 
outline of the topics that -are to be discussed. Important statements and key 
words are presented in bold type. The outline form is used frequently throughout 
the book. In discussing the pathogenesis of disease processes, due regard has 
been given to physiologic and pathologie considerations. Another feature of this 
work not found in many textbooks of medicine is the large number of well- 
reproduced illustrations. Several of the sections have been written in collabora- 
tion with outstanding authorities in their fields. Among these is Dr. Sanford Rosen- 
thal, Senior Pharmacologist of the National Institute of Health, who contributed 
sections on ‘‘The Diseases Due to Intoxications,’’ and ‘*‘ Diseases Due to Physical 
Agents.’’ Dr. W. H. Sebrell, Surgeon of the National Institute of Health, col- 
laborated on ‘‘ Diseases Due to Vitamin Deficiency.’’ Some exception might be 
taken to including sections on ‘‘ Diseases of the Skin,’’ ‘‘ Diseases of the Ear,’’ and 
‘*Diseases of the Eye’’ in a textbook of internal medicine. However, the section 
on ‘* Diseases of the Skin’’ is excellent. In the copy available for this review two 
pages of the index have been omitted in publication. 

The material as a whole is orthodox and well presented. In an attempt to 
present only the fundamentals of internal medicine, perhaps some topics are in- 
adequately discussed, while other subjects are given more space than they war- 
rant. As an example, the same amount of space is devoted to a consideration 
of sickle-cell anemia as is given to a general discussion of allergy. While the 
author and publishers are to be commended for their endeavor to keep the mate- 
rial up to date, recent therapeutic procedures are included which have not been, 
and perhaps will not be, generally accepted. In discussing the use of sulfamido 
compounds for staphylococcal septicemia the following statement is made: ‘‘One 
that appears to be of considerable value in staphylococcal septicemia is a methy- 
lated derivative of sulfathiazole known as sulfamethylthiazole, administered in 
similar dosage to sulfapyridine. It is apparently less toxic than the latter.’’ 


Subsequent investigations have shown that sulfamethylthiazole is quite toxic, and it 


is doubtful that it will be available for general use. 

Yater has accomplished his task well. The volume can be recommended for the 
student entering upon the study of clinical medicine for the first time as well 
as the surgeon who desires a concise summary of recent advances in internal 


medicine. 





